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I 

JOINING THE BLACKWELL'S ISLAND BRIDGE 
CANTILEVERS. 
About the time that this issue is in the hands of our 
readers, the erecting" gantries of the Blackwell's Island 
bridge across the East River will be swinging the last 
panels of the hi % cantilevers into position for pinning 
up by the bridge gangs. When this is done, another 
great thoroughfare, will have joined hands from oppo- 
site shores '. of the East River, and the insular disabili- 
ties of Manhattan' Island will have secured that much 
more relief. .In' some respects this bridge is unique 
among the big' bridges of the world. It is the longest 
and the heaviest cantilever _ structure, not even except- 
ing the Forth Bridge in Scotland; for although the 
two cantilevers of the Forth Bridge are more than 
fifty per cent longer than the longest cantilever in the 
Blackwell's Island Bridge, the latter is much the 
greater' in its entire length, which, including the. ap- 
proaches, will be 8,230 feet. Moreover, the capacity 
of the Blackwell's Island Bridge is far greater than 
that of the Forth Bridge, there being accommodation 
on its two decks for four trolley tracks, two railroad 
tracks, and two roadways, besides the customary foot- 
paths for pedestrians. The Forth Bridge, on the other 
hand, provides for only two railroad tracks. The carry- 
ing of such a great moving load, amounting, as it 
does, to 14,000 pounds to the linear foot, necessarily 
makes the bridge very heavy, and the massiveness of 
the steel members is one. of the first impressions made 
on the. spectator. ' The .two, cantilever^ spans of the 
Forth Bridge are each 1,710 feet in the clear; the two 
river spans of the Blackwell's Island Bridge are re- 
spectively 1,182 and 984 feet. 

— -r»»« ♦ »♦•» ; . 

NEW TRANSATLANTIC RECORDS. 
With the coming of calmer weather on the Atlantic, 
the new Cunard steamers are beginning. olice more to 
cut down the time of the transatlantic, passage.' On 
her last trip to the eastward over the , long route of 
2,932 knots, the "Mauretania" succeeded* in bettering 
■her own best previous passage to the eastward by over 
two hours and a half, the trip being made in five days 
and five minutes at an average speed of '24.42 knots an 
hour. Her best day's run was 595 nautical miles, at 
an average speed of 24^77 knots. During the same 
week the sister ship "L,usitania" made a , record run 
from noon to noon of 627 knots, or 3 knots better 
than the previous best day's run of 624 knots, made last 
autumn by the- "Mauretariife." According to the con- 
tract with the government, these ships must complete 
a round voyage at an average speed of 24.75 knots an 
hour, if they are to secure the annual payment of 
$700,000 which is included in the terms of the contract. 
When the suitable conjunction of smooth seas and clear 
weather is afforded, the two ships, judging" from these 
recent "performances, should have no difficulty in ful- 
filling thelgovernr^ent conditions. * '.-. 



A NEW EXPLANATION OF RAISES OCEAN BEACHES. 

One of the most startling facte revealed by a study 
of geology is that the greater part of the earth, which 
is now dry land^has at one. time or another been s cov- 
ered by the ocean. There can be no doubt of this. 
The fossil remains of shellfish, corals, sea lilies, and 
other marine forms at high elevations can have no 
other explanation. In many places the ancient shore 
lines may clearly be seen. Benches carved out of 
rocks by the action of the waves or gently sloping 
beaches lined with characteristic sand dunes can read- 



ily be identified, even though now covered with vege- 
tation. That ^such . vast inundations have been fre- 
quent is shown by the large number of beaches which 
rise like terraces, one above the other, in certain 
localities. 

These' beaches have been used to argue that the 
earth oh which we dwell is far from the immutable 
body one would think it to be, that it is subject to 
great upheavals and depressions; not sudden erup- 
tions, such as produced by volcanic forces, but move- 
ments which have been slow in the extreme; enormous 
areas slowly but irresistibly pushed up out of the 
depths of the ocean by stupendously powerful forces 
acting through ages of time; huge mountain ranges 
that have resistlessly been dragged down and over- 
whelmed by the sea. 

Geology being a study of the earth in all its aspects 
covers a very broad field, and necessarily has much 
in common with most of the other sciences. It is in- 
teresting to note that where it comes in contact with 
astronomy and physics, there are a number of points 
of friction. Despite the evidence of raised beaches 
and of "tilted and twisted strata, astronomers and 
physicists claim that the earth is a stable body more 
rigid than steel, and they are very skeptical about 
the vast terrestrial disturbances Called for by geolo- 
gists. For, were the earth less rigid, the enormous 
tidal influences of the sun and moon would constantly 
bend and distort- its surface, causing waves of flex- 
ure to travel around the globe in much the same way 
that the ocean tides now act. 

Efforts to reconcile geologists to this school of be- 
lief, hitherto have been unavailing. No one can deny 
the identity- of the raised beaches; and' how account 
for them, except that they were bodily raised to their 
present position, or ponded by ice dams? The fact 
that ancient raised beaches are not parallel with the 
present sea level, but are inclined thereto, would 
seem to indicate that their present elevated positions 
are due to Upheavals of the land rather than subsi- 
dences of the ocean. 

Oddly enough, this inclination of the beaehes, though 
pointing so clearly to the idea of a non-rigid' earth, is 
used as a basis] for a- brand-new' theory ; which argues 
the very, opposite. The author of this theory, Mr. H. 
W. Pearson, has been studying raised beaches for 
twenty-five years, following the beaches on foot for 
thousands of miles through the United States, Canada, 
and Europe, surveying and minutely investigating 
. .'them, gathering the , statistics of other investigators, 
"; and' tabulating the data thus qbtained. As a result 
•he' has deduced, a law for the inclination of the 
beaches, and advanced a most fascinating theory to 
account for them. Starting 1 with the Boulevard Beach, 
1,075 feet above sea levelj at his home town in Duluth, 
Minn., he found that it had a rising gradient toward 
the north. Other beaches at the same latitude showed 
precisely the same gradient. Correlating a vast num- 
ber of beaches, extending with but few gaps from 
near the equator to the northern extremity , of Green- 
larid, he found that they form a continuous curve, 
which starts from the sea level at the equator and 
rises approximately as the sine of the latitude until, 
if extended to the pole, it would there have an alti- 
tude of 1,467 feet above the present sea level. A simi- 
lar line of beaches conforming to the same law of 
sines was traced through Europe and nearly to the 
equator in eastern 'Africa. Other lower beach lines 
were investigated, merging into the present sea level 
•• at or near the equator and rising to various levels at 
the pole, but forming continuous curves which follow 
the same sine law deduced from the first line of 
beaches. Had these beaches been raised by uplifts of 
the land, it is inconceivable that the upheavals should 
have been of so uniform a character. If, on the other 
hand, the earth were rigid and the ocean overflowed 
the northern hemisphere to the extent indicated by 
these curves, it must have done so at the expense of 
the waters of the southern hemisphere, and such a 
change could be brought about only by a shift in the 
center of gravity. Mr. Pearson falls back upon astron- 
omy to account for such a shift. 

It is well known that the seasons are caused by the 
inclination of the earth's axis of rotation to the plane 
of the ecliptic. That is, the earth's axis, instead of 
standing upright as it revolves about the sun, leans 
over at an angle of about 23% degrees. Hence first 
one pole, and then the other is exposed to the sun's 
rays. When the north pole points away from the sun 
the latter is low in the sky, and winter' prevails in 
the ] northern hemisphere. Six months later, when 
the earth is at the ppposite side Of its orbit, the sun 
beats full on the Arctic regions, wtiile winter Obtains 
in' the southern hemisphere.' Now', the earth.'s orbit is 
eccentric with respect to v the sun, and it happens that 
the northern winter begins when the earth is nearest 
the sun, and the southern winter when the earth is 
some three million miles farther 'away from the sun. 
As a result, the southern winteiyiirider the Adhemar 
Croll hypothesis, is longer and colder than that of 
the north, and though, to be sure, the southern sum- 
mer is slightly warmer, the average for the entire 



year; is colder than that of the northern hemisphere. 
This accounts for the fact that the Arctic ice cap, 
which is found mainly in Greenland, consists of but 
one million cubic miles, while the Antarctic cap is 
estimated at forty million cubic miles. But astrono- 
mers find that the earth's axis is very slowly gyrating 
in a period which is completed in 'about 21,000 years; 
so that about 10,000 years hence it will be inclined in 
a diametrically opposite direction. Then the north- 
ern hemisphere will have its summer in December, 
and a colder winter beginning in June. That should 
mark the beginning of the second glacial epoch in the 
North, and a gradual reduction of the ice cap in the 
Antarctic. In other words, every 21,000 years, there 
will be a glacial period in the North, and these periods 
will alternate with similar ones in the South, which 
is now experiencing a glacial epoch. 

This idea is not entirely new to science, and it is 
admitted that the preponderance of ice first at one 
pole and then at the other will produce a correspond- 
ing shift of the center of gravity of the earth. Others, 
however, have gone a step further, showing that a 
slight displacement of the earth's center of gravity 
would be accompanied by a flow of water toward the 
overweighted pole. This would result in a further 
shift of the center of gravity, and would be accom- 
panied by a still greater rise of water in the polar 
regions, until at the limit the displacement of the 
center of gravity would be ample to account for the 
raised beaches. 

Such, in brief, is an outline of the new theory. Its 
importance lies in the fact that it seeks to establish 
law and chronology in the epochs of geology, and if 
accepted would affect many other' branches of science. 
While it is the policy of the Scientific American to 
avoid as far as possible the consideration of purely 
theoretical subjects, the originality of Mr. Pearson's 
work, and its' support by prominent scientists, has in- 
fluenced us to make an exception of this case, and we. 
have decided to publish the matter in full in the 
Scientific American Supplement. - Even those who 
cannot accept Mr? Pearson's views should find the mat- 
ter most interesting and worthy of investigation. The 
current Supplement contains the first of the series 
of articles written"by Mi - . Pearson. 



COMPETITION IN SUBMARINE CONSTRUCTION. 

The matter of submarine legislation has reached a 
critical point' in this' country; and the letter on the 
subject, by Mr. R/G.Skerrett,' published in the current 
issue of the " Supplement, calls for ' serious consider- 
ation alike in th'e name of the American inventor, our 
seaboard defense, and the general development of the 
rt of submarine navigation. Nearly all of the mari- 
time nations of the earth have given practical recogni- 
tion to submarine craft.' France has gone through all 
the vexations of thrashing out this subject, and has 
paid a very heavy price for the lessons she has learned. 
Next in the "importance of the work done comes Grew' 
Britain; and after Great Britain, Russia, Italy, /^ ep " 
many, Austria, Norway, and Sweden fall into. P- »/ order 
named in the respective iraRjpj»^iice of their ^ork to 
this field.. \ ,'' ; ' 

All of these countries have settled upon****' eYea-fc#«( 
method of submergence for their latest boata.l ItafcoaM 
be explained that the "diving" or plunging t y Pj^ C:> 
which the Holland boats belong, submerges JS5* an in- 
clined keel, pointing nose downward. The^abmersible 
type, as represented by the Lake boats, submerges on 
an even keel by means of hydroplanes. The undeniable 
trend in European countries is toward a sea-keep- 
ing type of craft of the "submersible" order. ' This 
is particularly true of Great Britain, which be an her 
submarine construction in' 1900 by ordering five boats 
of the Holland design, which were duplications of the 
"Adder" class then building for the United States 
navy. These boats were bought as a basis for experi- 
ment, and the Secretary of the Admiralty is authority 
for the statement that," "even before the first Holland y 
submarine w s launched, they had already evolved an«f 
laid down what is* known as_ the 'A' type." ,The/Hcci- 
'dents that followed among the vessels of this cjsffls, and 
especially the self-impelled plunge of the unfortunate 
"A8," led the Admiralty to considerably modify the 
method of submergence when they "built the boats of 
the "B" class. To avoid *Wie initial headlong plunge 
of the diving type, the British Admiralty fitted hydro- 
planes on the boats of the "B" class, and were thus 
able to make the vessel submerge more nearly on an 
even keel. This feature was improved upon in the 
boats of the "C" class that followed; and it is said that 
the vessels of the "D" class will be essentially eve«- 
keeled boats. At the same time, the reserve of buoy- 
ancy of the British submarines has been materially 
improved, and their superstructures so increased as to 
substantially bring them into the submersible class. It 
will thus be seen that these vessels have radically 
departed from the Holland type of boats which formed 
the basis for their development, and it is not correct 
to liken the British craft to the Holland submarines 
built or building for the United States navy. 

Mr. Francis T. Bowles, when Chief Constructor Of 
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the United States Navy, gave much serious study to 
the matter of submarine craft, and he informed the 
Naval Committee of the House of Representatives in 
1902 that "most people who studied the submarine 
boat held the opinion that it is better to change levels 
while under way by maintaining a level keel, and that 
would be by the use of what are called hydroplanes." 
It will thus be seen that Mr! Bowles prophetically 
anticipated the opinion since confirmed by every Euro- 
pean experimenter in this branch of naval archi- 
tecture. 

Apart from the advantages of safety and control 
thus secured, and aside frpm the facility with which 
this system of control can be mastered by men new 
to the work, the even-keel submergence offers the best 
lines for development and increase of displacement, 
because the vessel's length is not a feature that affects 
the safety with which the boats may be submerged 
in moderate depths of water. As submarine vessels 
increase in length and in submerged speed, the risk of 
striking the bottom head on grows if the vessel must 
be made to submerge by plunging bow first, and every 
foot that is added to her length increases the risk, 
even when a change of trim is made of only a few de- 
grees. 

Congress has taken the attitude — so far as the bill 
recently reporte by the Naval Committee of the House 
of Representatives may be taken as an- index — of 
favoring still further the diving type of boat; and 
this in the face of the unanimous opinion in favor of 
the type which submerges on an even keel which is 
entertained abroad. It seems to us that the time has 
come to call a halt in this legislative adherence to one 
type, and that it is time that the government gave seri- 
ous consideration to the even-keel type, which has be- 
come standard in European practice. 

The submarine boat is even yet in the early stages 
of its development; and now that the government has 
entered upon the construction of submarines on an 
extensive scale, we may look for the appearance of yet 
other competitive submarine-boat builders in the 
American market. It is only fair to them and to the 
nation that all of them should be given a fair chance 
in assisting the country to produce vessels equal to, 
if not the superior of those being built abroad. Open 
competition will not only reduce the cost per ton of 
the boat, but it will act as a spur to the inventive 
mind, and will enlist the country's best technical skill 
in a rivalry that must result in national benefit. 

We draw attention to Mr. Skerrett's letter in the 
Supplement as presenting the view of one who be- 
lieves that the field of competition has not been free 
from the bias of partiality. As to how far he proves 
his case, it is not for us to say; but the letter is 
illuminating, as giving a clear view of one side of the 
present submarine controversy. The facts of the case 
are, however, in a fair way to be established by the 
investigation now being conducted by Congress into 
the charges preferred by Congressman Lilley. 



REINFORCED CONCRETE IN SHIPBUILDING. 

Strange though this title appears, "the building ma- 
terial of the future" has actually been employed in 
shipbuilding. In the first Paris exposition, in 1855, 
a small boat made of reinforced concrete was exhibited 
by Lambot. This vessel, which was constructed of 
wire netting covered with cement, is still afloat and 
will soon be installed in a technical museum. It was 
regarded as a mere curiosity, and led to no practical 
result. In 1896 Gabellini of Rome built an experi- 
mental vessel of reinforced concrete, which is still in 
service on the Tiber and in excellent condition. The 
same firm has since constructed a large number of 
concrete vessels, designed chiefly for stationary service 
as bridge pontoons, for which purpose they are emin- 
ently well fitted, owing to their small cost of main- 
tenance, as they need not even be painted. These con- 
crete vessels, however, also include boats used in con- 
struction work in water and coal barges and lighters 
having capacities up to 150 tons. 

The character of the material and the methods of 
construction employed with it make it possible to 
build vessels of reinforced concrete of any desired 
form and dimensions. The frames and longitudinal 
beams are made of concrete reinforced with round bars 
of iron, and the skin consists of a single or double 
layer of concrete stiffened with wire netting, and 
made perfectly smooth and watertight by an external 
coat of pure cement. 

Longitudinal and transverse watertight bulkheads, 
air chambers, etc., can be constructed of reinforced con- 
crete in any desired arrangement. Abrasions and 
other local injuries caused by collisions with piers, 
etc., are largely prevented by wooden buffers attached 
to the hull, and those that occur are easily repaired 
with cement. The boats cost almost nothing for 
maintenance, are fire proof, and can be constructed 
almost anywhere. They cost about half as much as 
iron vessels of the same capacity. Their independence 
of regular shipyards makes them especially suitable 
for colonies and isolated inland waters, as sand is 
found in most localities, so that only cement and iron 



— the latter in easily portable pieces — need be trans- 
ported any great distance. 

The use of reinforced concrete armor on warships 
has recently been suggested. An Italian engineer, Lo- 
renzo d'Adda, has been led by the success of concrete 
land fortifications, as revealed in the Russian-Japanese 
war, to construct armor plates ■ of reinforced concrete, 
covered with thin, plates of steel as a protection against 
the immediate effects of the impact of shells. Concrete 
armor plates, even when reinforced by stout and close- 
ly inlaid iron bars, must obviously be much thicker 
than hardened steel armor; but as the specific gravity 
of the material is only one-third that of steel, the 
weight of the armor need Hot be increased, while its 
cost may be very greatly diminished. The substitu- 
tion of reinforced concrete for steel armor on a first- 
class battleship would effect a considerable saving. The 
practicability of the substitution will be decided by 
the result of experiments, soon to be made, on the ef- 
fect of shots on the reinforced concrete plates. 



HOW TO TAKE ADVANTAGE OF VARIATIONS IN BATES 
OF GAS AND ELECTRICITY. 
Gas rates often vary with the use to which the gas 
is put, one rate being made for lighting, a lower one 
for heating, and one still- lower for power. Electric 
rates vary with the use, whether light, heat, or power, 
to which the energy is put, and also with the time 
of day when it is taken from the lines. These vari- 
ations in rates give advantages to those that are able 
to take them. 

In the matter of gas, the rate for power is some- 
times no more than one-half of that for lighting. 
With a gas engine of not less than say 10 horse-power 
driving an electric generator, one kilowatt-hour may 
be had at the switchboard for each 30 feet of good 
illuminating gas consumed. At open burners, under 
suitable pressure, this 30 feet of gas will yield about 
100 candle-hours, or at mantle burners about 400 can- 
dle-hours. 

The kilowatt-hour developed by the 30 feet of gas, 
with the aid of an engine and dynamo, will yield 333 
candle-hours in three-watt incandescent lamps, or 500 
candle-hours in two-watt lamps. In other words, either 
six open gas jets of about 17 candle-power each, or 
ten mantle burners of 40 candle-power each, may be 
supplied for one hour with the 30 feet of gas; or this 
gas may be used to generate electric energy for about 
twenty carbon filament lamps of 16 candle-power each, 
or for twenty tantalum lamps of 25 candle-power. 

With the gas at a uniform, price for both lighting 
and power, it may or may not be advisable in any 
particular case to incur the investment charges and 
labor expense for the gas engine and dynamo. If the 
price of gas per thousand feet is only one-half as much 
when used for power as when used for lighting, then 
1,000 candle-hours may be obtained with the tantalum 
lamps instead of only 400 candle-hours from the man- 
tle burners, and the advantages of the engine and 
dynamo will be doubled. 

In either of the above cases, there will be an advan- 
tage in distribution by having twenty electric lamps 
instead of six gas jets or ten mantle burners. 

Rates per kilowatt-hour for energy used by motors 
are as low as one-third of the rates for energy used 
by lamps, in many cities, and this makes it possible 
to get electric light at reduced cost, with the aid of a 
connected motor and dynamo. For this purpose the 
motor must take energy from the supply line at the 
power rate, to drive the dynamo, and this dynamo 
will furnish current for the lamps. 

With an ordinary lighting ioad for a motor gener- 
ator of at least ten kilowatts capacity, the generator 
may fairly be expected to deliver 67 per cent of the 
energy absorbed by the motor. In a case where the 
rate per kilowatt-hour for energy used in motors is 
67 per cent of the rate for energy used in lamps, the 
cost of current for lighting is obviously the same, 
whether it is taken directly from the supply line at the 
lighting rate or is developed by a motor generator 
that receives energy at the motor rate. 

A rate for energy used in motors only one-third as 
great as the rate for energy used in lamps will reduce 
the cost of lighting by means of the motor generator 
to 33/67=5/10 of that for energy taken directly to 
the lamps from the supply line. These figures take no 
account of the interest and labor charges on the motor- 
generator, but in many cases it will be found that 
these charges are much less than the saving on the 
rates for energy. 

A large advantage in electric rates can often be 
obtained by those who are able to limit their demands 
on the supply system to those hours of the day when 
the total demand on the system is not at its maximum. 
This sort of advantage is strikingly illustrated by 
the rate at which energy is supplied to several thou- 
sand horse-power of motors at an industrial plant in 
a large eastern city. In this case the rate is 0.57 
cent per kilowatt-hour, and to get so low a figure the 
plant is started earlier than usual in the morning, 
and stops operations at 4 o'clock in the afternoon, 



during the winter months, when other loads on the 
electric supply system are at their maximum. 

Another method of shifting the time of day at which 
energy is taken from a lighting system is the use of 
a storage battery, which is charged during the night 
or early morning, and discharged to operate the lamps 
in the usual lighting hours. Some electrical supply 
systems deliver energy for charging batteries during 
the night or early morning at rates that are only one- 
third or one-fourth of those charged for lighting dur- 
ing the hours of greatest demand. A storage battery 
will deliver for lighting purposes 80 per cent of the 
energy used in charging; so that if the rate for charg- 
ing is as much as 40 per cent of the regular lighting 
rate, the cost of energy for lighting by means of a 
battery is only 0.4 -4- 0.8 '= 0.5 of what it is if the 
lamps take energy directly from the line. 



THE USE OF THE CINEMATOGRAPH IN MEDICINE. 

In the London Lancet Dr. H. Campbell Thomson, 
M.D., has an interesting note on the use of the cine- 
matograph, which he has successfully used for record- 
ing and illustrating the movements of patients suffer- 
ing from various nervous complaints. The photographs, 
which were taken at the rate of 16 per second, clearly 
show the nervous movements, and are used for the in- 
struction of students. Dr. Thomson considers that, 
given a suitable light, it is possible to take the finest 
movements and he hopes shortly to be able to demon- 
strate this by showing the movements which occur dur- 
ing the electrical reactions of muscles. 

No doubt ideas will occur to readers in which a 
record of many medical cases other than those of ner- 
vous diseases will be useful, for the whole aspect of a 
case is often different according to whether it can be 
seen in life-like movements or only in stationary illus- 
trations. The practice of surgery would also seem to 
offer great facilities for demonstration by cinemato- 
graph, but hitherto little or no serious work has been 
undertaken for purposes of teaching. 

For the general purposes of class teaching in med- 
ical and other forms of education there can be no 
doubt that the cinematograph will prove to be very 
useful and its management is but little more trouble 
than that of the ordinary lantern. Moreover, with the 
most modern types of machine it will be possible to 
stop at any one picture and thus to combine with the 
cinematograph all the advantages of an ordinary lan- 
tern without any danger of firing the films. 



THE CURRENT SUPPLEMENT. 

The current Supplement, No. 1681, opens with a 
series of illustrations of Dr. Bell's Man-Lifting Kite. 
Edward W. Parker contributes a most exhaustive 
paper on "The Coal Briquetting Industry in the United 
States." The thirteenth installment of Prof. A. 
E. Watson's "Elements of Electrical Engineering" 
makes its appearance. The subject discussed is 
Principles of Alternating Currents. An article en- 
titled "A New Kind of Wheat," in which the won- 
derful Durum wheats are described, also appears. The 
noted physicist Svante Arrhenius has advanced some 
strikingly ne-.' theories based upon the later discov- 
eries in physics. In an article entitled Suns and 
Nebulae, published in the current Supplement, Prof. 
Arrhenius shows how nebulae are formed by the colli- 
sion of dark suns, how they naturally assume a spiral 
shape, how the various phenomena which they pre- 
sent may be accounted for by the radiation pressure of 
the central luminous mass, and how ultimately the 
chemical constitution of the nebula changes, so that it 
condenses first into a hot sun, and ultimately into a 
living world. Dr. Edward A! Ayers writes on the 
Mosquito as a Sanitary Problem, and considers the 
various diseases which may safely be attributed to the 
mosquito. 

. ♦ < « > » 

DEATH OF JOHN BURRT. 

John Burry, the inventor of the Burry printing-tele- 
graph system, was asphyxiated by gas on March 12 at 
his home at Rosebank, Staten Island. 

Mr. Burry was born at Friburg, Switzerland, forty- 
seven years ago. He came to the United States when 
he was nineteen years old and devoted himself to 
electrical study and work. His specialty became print- 
ing-telegraphy, in which line at his death he was 
esteemed a great expert. Mr. Burry installed the print- 
ing-telegraph plants in Rio Janeiro and Buenos Ayres 
about twenty years ago. In 1892 he associated himself 
with the Stock Quotation Telegraph Company. 
» m » 

The world's output of shipping during 1907 aggre- 
gated 3,300 vessels, with a total tonnage of 3,221,399. 
Great Britain and Ireland with 1,571 vessels and 1,- 
724,921 tons (including 51,800 tons warship displace- 
ment) produced half of it. Germany comes second 
in the number of ships with 513, the United States 
being fourth with 189. In tonnage, however, the 
United States output ranks next to Great Britain, be- 
ing 488,340 tons. Germany comes third with 315,584. 
Japan takes the fifth place, both in number of ships 
and tonnage. 
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THE FIBST SUCCESSFUL TBIAL 07 A NEW AMEBICAN 
AEBOPLANE. 

The Aerial Experiment Association, which was 
formed last summer hy Dr. Alexander Graham Bell, 
has heen actively engaged during the past three months 
in constructing an aeroplane. The machine, which is 
along the general lines of those now heing huilt for 



either side of these two is 6% feet away, while the 
spacing between this and the next post is 5% feet, and 
from here to the outer post about 5. The planes are 
connected together with diagonal guys of the finest 
piano wire procurable. They are trussed in both a ver- 
tical and horizontal direction. 

The horizontal rudder, which is 8 feet. long, by 2 




Front View of the New Aeroplane* with One of its Designers in the Aviator's Seat, Showing the 
Propeller, Horizontal Rudder, and Horizontal Tail. 



the government by Mr. A. M. Herring and the Wright 
brothers, is shown in the accompanying illustrations. 
It consists of two superposed surfaces having a spread 
of 43 feet from tip to tip and a width of 6% feet from 
front to back at the center, which width gradually 
diminishes to 4 feet at the ends proper of the planes. 
The front edge of the upper plane extends out 4 feet 
beyond the last vertical connecting posts at each end, 
and the silk surface tapers back from this edge to ' 
the rear edge of the plane, and has several light ribs 
attached to it to give it stiffness. Thus the planes 
proper are 4 x 35 feet in size, which corresponds to a 
supporting surface of 280 square feet, while the flex- 
ible rear edges, etc., bring this up to a total of 385 
square feet, which is alsp the weight of the 
machine fully equipped. Of this, 185 pounds rep- 
resents the weight of the machine alone, and 
200 that of the engine and propeller, filled fuel 
and oil tanks, etc. Mr. F. W. Baldwin, M. E., who 
operated the aeroplane in its initial test, weighed 185 
pounds, so that the total weight was 570 pounds, or 
1.48 pounds for each square foot of supporting surface 
— a loading that was sufficiently light to make it pos- 
sible for the aeroplane to rise at a speed of about 25 
miles an hour and lift over 20 pounds per horse-power. 

In constructing this machine for the purpose of ex- 
periment, every effort was made to reduce the head 
resistance as much as possible, and it was with this 
idea in view that the planes were curved and brought 
nearer together at their ends (the spacing apart is 
6% feet at the center and but 4 feet at the ends), so 
that the connecting posts could be shortened. These 
posts are somewhat oval in cross-section, their greatest 
width being from one-fourth to one-third of the dis- 
tance back from the front edge. The large center 
posts are 4 inches from front to back and 1 inch thick; 
the next posts on either side are slightly smaller; and 
so on to the end ones, which are 1% inches from front 
to back and have a maximum thickness of % inch. 

The surfaces themselves are made of silk and con- 
tain pockets, in which are placed the curved, laminated 
wood strips extending from the front to the rear edge 
and giving the surfaces their curved form. Above each 
pair of posts a T-shaped wood strip extends from front 
to back, and helps to strengthen the structure. The 
spacing of the vertical posts also decreases from the 
center outward. The two center posts at the front and 
rear edges- are about 22 inches apart. The firrt post on 



feet wide, is located at the front end of a suitable frame- 
work, which projects out 5 feet from the forward 
center posts. This framework is covered with silk in 
order to lessen the head resistance. The rudder is 
steadied at each end by rods, which run back to the 
planes. It is pivoted on a horizontal axis, and is 
operated by a vertical lever extending an equal dis- 
tance above and below it and located at its center. A 
wire runs from one end of this lever around a pulley 
in the body framework, and back to the other end of 
the lever. Attached to the pulley is a small operating 
lever for turning the same and thus maneuvering the 



planes, and connected to the lower poles by spruce 
posts. This horizontal tail was also trussed on its un- 
der side to a vertical post, upon which was placed the 
vertical rudder. Despite this trussing, the pressure up- 
ward against the tail was so great as to cause it to 
buckle on one side while the aeroplane was in the air, 
the result being that the machine veered sharply to 
the same side and landed, sliding sidewise on the ice 
and breaking one of the outer runners and its support- 
ing post. The motor employed was an 8-cylinder 
Curtiss air-cooled engine of 40 horse-power. This 
engine was mounted on horizontal wood beams con- 
necting the front and rear large center posts. It 
carried a light bicycle wheel on its front end as a 
flywheel, while the 6-foot propeller was mounted di- 
rectly on the rear end of the crankshaft. The pitch 
of this propeller was 4 feet, and the number of revo- 
lutions per minute that it made while the aeroplane 
was in flight was probably in the neighborhood of 
1,200. With the aeroplane held stationary and the 
motor running, a thrust of 130 pounds was obtained 
at about 1,000 R.P.M. The lower plane was notched 
at its rear edge in the center, to allow of the propeller 
revolving. 

The 40-horse-power motor used had a bore and stroke 
of 3% and 3% inches respectively. This engine devel- 
ops its full power at about 1,800 R.P.M., while at the 
-speed at which it ran during the flight (viz., 1,200 
R.P.M.) it developed only about 25 horse-power. The 
weight of this engine complete, without accessories, 
is but 145 pounds, while with a separate carbureter 
of 14 ounces weight upon each cylinder, and with the 
combined gasoline and oil tank shown as well as 
including the propeller, the total weight was but 200 
pounds. The engine had been thoroughly tested, driv- 
ing a propeller and running the motor ice-boat illus- 
trated in our last issue. 

The idea of mounting the aeroplane upon runners 
and testing it upon the ice seems to be an excellent 




Three-Quarter Front View of Aeroplane, Showing Engine, Propeller, and Both Rudders. 

Spread of planes, 43 feet. Supporting surface, 385 square feet. Weight, 385 pounds. Propeller, 6 feet by 4 feet pitch. Engine, 

40 H. P., 8-cylinder air cooled; 



horizontal rudder. This rudder is worked by the left 
hand of the aviator, while the vertical rudder is oper- 
ated in a similar manner by a lever convenient to the 
aviator's right hand. The tail of the aeroplane con- 
sisted of but a single horizontal surface located 12 
feet back of the rear .edges of the planes. The dimen- 
sions of this tall were 14 feet 10 inches long by 3 feet 
wide, i. e., in a fore-and-aft direction. It was carried 
upon two long, bamboo poles, which ran back hori- 
zontally from the lower plane, and which were well 
braced by other bamboo poles extending to the upper 




Side View of Aeroplane, Showing General Arrangement of Engine and Rudders. 

The aviator sits at extreme front edge of lower plane and controls the rudders with two small levers within the truncated body. 
A NEW AMERICAN AEBOPLANE WHICH FLEW AT ITS FIBST TBIAL, 



one, ana to offer several advantages. Besides the 
two main runners of substantial construction, the next 
to the last vertical post at the rear of the surfaces 
was prolonged downward and fitted with a runner also, 
for the purpose of steadying the machine and keeping 
it on a level keel. A runner was also fitted to the 
vertical rudder post,- but was subsequently removed. 

Owing to the warm weather and the melting of the 
ice on Lake Keuka, near Hammondsport, N. Y., where 
the test was held, it was feared that it would be im- 
possible to try the machine. Fortunately, however, a 
slight- cold snap gave the experimenters a chance to 
make the trial; and on the 12th instant, upon its 
first test, the aeroplane flew a distance of 318 feet 11 
inches, and apparently showed good stability. After 
running 200 feet, the machine rose to a height of 15 
feet, and the trial could have been continued and made 
much longer had the horizontal tail not been damaged. 
The chief point to be noted is that no difficulty was 
experienced in getting upMn the air with this machine, 
and in all probability in the near future it will be 
possible to make much more extended flights. 

The Aerial Experiment Association, and especially 
those members who have been active in the construc- 
tion of ' this new aeroplane, deserve great credit for 
designing and building a heavier-than-air machine 
that was able to fly at the first attempt, and we feel 
sure that in due time some valuable results will be 
obtained from the systematic experiments being car- 
ried on by this association. In the current issue of 
the Supplement we have published a description of 
the experiments made by the association with Dr. 
Bell's tetrahedral kite last fall. While the results 
were encouraging, it was not deemed wise to attempt 
to fit a motor to. the tetrahedral cell aeroplane, so the 
latter was discarded for the time being, and experi- 
ments were begun with the usual two-surface type of 
aeroplane, the result being as detailed above. 
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THE LAEGEST FBESH-WATEB DOCK IN SHE WOULD. 

BY W. PRANK M'OLURE. 

There has recently been completed at Lorain, O., a 
drydock 745 feet long and 125 feet wide. In spite of 
the great length to which the vessels of diir inland 
seas have recently attained, this dock is 140 feet longer 
than the longest ore carrier afloat, and there are but 
few ocean ships of greater length. The dock is within 
five feet of being as long as the new drydock of the 
League Island navy yard, and is easily conceded to be 
the largest fresh-water drydock in the world. 

The length of the dock on the keel blocks is 700 feet. 
The sloping sides are of 4-inch oak planking, and the 
cross timbers of 4 x 18-inch Washington fir. Five thou- 
sand piles were driven to fo/m the foundations. The 
gate -"'hich closes the river end of the dock is built of 
steel ; it is 82 feet wide, and weighs 110 tons. It abuts 
on either side on concrete piers and the apron is also 
concrete. It is pumped dry by a centrifugal pump, 
which is driven by two 300-horse-power electric motors. 

An interesting feature is found in the berths which 
have been built on each side of the drydock. These 
admit of the construction of vessels 700 feet long, and 
the new drydock is so built that it can be used as a 
slip in which to launch them when built. Great Lake 
vessels, it will be recalled, are always launched side- 
wise or broadside instead of endwise as at most coast 
yards. 

When the new drydock at Lorain was first planned, 
the longest vessel on the Great Lakes was the "Wol- 
vin," length 560 feet. Since then the size has increased 
to 605 feet, four vessels of this length having been con- 
structed within the past year. It is regarded as prob- 
able that a length of 700 feet will be attained in a few 
years. This rapid development. will call for other dry- 
docks of great size. Already one is planned for West 
Superior, to be built along the same general lines as 
the one at Lorain. This dock will be equipped with 
steam pipes, especially arranged to keep the water 
above the freezing point in the coldest weather. 

The new drydock at Lorain is but a portion of the 
vast shipbuilding improvements being made there by 
a prominent shipbuilding company. Twenty acres 
have been added to the area of the plant within the 
past two years. The river leading to the plant has 
been enlarged to permit of the passing of the largest 
vessels, and nearly all the shops have been enlarged. 
New boiler shops, machine shops, electrical plants, 
plate-making shops, and other buildings are being 
erected at a cost of $2,000,- 
000, and when completed 
will employ in all some 
2,100 men. 



WATEB VAPOB ON MASS. 

BY DR. 8. A. MITCHELL OP COLUMBIA UNIVERSITY. 

A telegram from the Lowell Observatory, Flagstaff, 
Ariz., recently announced the discovery that the atmo- 
sphere of Mars is very rich in water vapor. This 
information, gained by Mr. Slipher from a comparison 
of the spectra of Mars and the moon, is one of the 
most important additions to astronomical knowledge 
that has been attained in recent years. The solution 
of the question of water in the atmosphere of the 
much-discussed planet demands the very best obser- 
vational facilities and the most careful attention to 
all the minutest details that make up a delicate re- 
search. In short, it may be said that this problem 
is one of the most difficult of solution in the whole 
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POBTION 07 THE SUN'S SPECTBTJM. 
Solar spectrum in the center, comparison spectrum of iron at each side. 

of astronomy, a science remarkably full of knotty 
questions. The importance of this latest discovery can 
hardly be overestimated, for it may almost be said 
that the whole question of human life on our neigh- 
bor hinges on whether the atmosphere of Mars is dry 
or whether it is saturated with a plentiful supply of 
the vapor of water; and realizing this, astronomers 
have been trying now for forty-five years to settle this 
very problem. 

Mars and its canals is all-engrossing to the scien- 
tific world at the present time. The near approach 
during the summer of 1907 has given astronomers 
after an interval of fifteen years an opportunity to 
re-attack Mars with improved observational means, 
especially by the application of the sensitive photo- 
graphic plate. The Lowell expedition to the Andes 
for the purpose of photographing Mars was a mag- 
nificent piece of scientific research, and Mr. Lowell is 
to be heartily congratulated upon the success of his 
photographic work, both in the Andes and in the 
parent observatory at Flagstaff. The photographs are 
superb and of excellent definition, and, as a matter 



• > ■ « * 



Sterilization of Water by 
Means of Citric Acid 
and Sun's Bays. 

Dr. Riegel of the Aus- 
trian army describes in 
Archiv fuer Hygiene a 
number of experiments 
wkh citric acid to deter- 
mine its value as a steril- 
izer of water. The experi- 
ments were made with ty- 
phus, diarrhoea, and chol- 
era bacilli. A solution of 
0.6 per cent of citric acid 
and 5 per cent of cane su- 
gar in water was placed 
in shallow vessels. The 
cholera germs were killed 
in 15 minutes; the diar- 
rhoea bacilli were killed in 
5 to 6 hours and the ty- 
phus in 24 hours. When 
the vessels were placed in 
the sun's rays, the action 
was much quicker; the 
cholera germs were killed 
in 5 minutes, and the ty- 
phus in 1% hours. 

it is therefore probable, 
says Dr. Riegel, that the 
use of citric acid in water 
exposed to the rays of the 
sun in flat vessels would 

be of great benefit in countries where the usual steril- 
ization methods (cooking, ozonization) cannot be well 
employed, as is the case in most of the tropical and 
sub-tropical countries. 




A strange well exists at Riverside Park, Logansport, 
Ind. An 8-inch pipe was first sunk about 80 feet, and 
inside it a 5-inch pipe was carried down lower. Fresh 
water from a limestone stratum comes up between the 
two pipes, while water which tastes and smells strongly 
of hydrogen sulphide comes up through the 5-inch pipe 
from a lower stratum. The sulphur water flows at the 
rate of a gallon a minute from the drinking fountain 
over the well, while the fresh water flows with a some- 
what smaller volume from a pipe about 20 feet distant. 



THE LABGEST FBESH-WATEB DBYDOCK IN THE WOBLD. 

Length, 745 Feet; Width, 125 Feet. 

of fact, far surpass any that have ever hitherto been 
taken. Strange as it may seem to the outside world, 
these photographs have not at all settled the question 
of the habitability of Mars; for, magnificent as they 
are in detail, it must not be forgotten that the largest 
of the Lowell photographs are but a scant three-six- 
teenths of an inch in diameter, and that no detail is 
added by putting them under a powerful microscope. 
The astronomical world is divided into three over 
the question of Mars~ and its canals. On one side we 
have Mr. Lowell and his followers, who by visual ob- 
servations with the telescope and the recent photo- 
graphs have discovered the presence of hundreds of 
thin line markings aggregating thousands of miles in 
length. The remarkable straightness of these canals, 



their systematic arrangement, and the changes that 
have been noted in their appearance at different sea- 
sons, have proved to Mr. Lowell that these canals are 
the result of human ingenuity, and that their purpose 
is to irrigate the desert planet and render it fit foi 
human habitation. Conclusive as these arguments 
seem to be to the observers at Flagstaff, the majority 
of the first-class astronomers in the world do not agree 
with them. On the one hand we have the highly- 
trained observers at the Lick and Yerkes observa- 
tories — where the telescopes are bigger than Mr. Low- 
ell's, and where the seeing, especially at the Lick, is 
probably just as good as at Flagstaff — who have not 
altogether succeeded in seeing all that Mr. Lowell has 
seen, though indeed a considerable amount of planetary 
detail has been observed. And on the other hand there 
are a great number of astronomers who see thin fine 
markings when they observe Mars, but who state that 
they are due to a physiological defect in the eye. This 
latter idea has been championed by Maunder of Eng- 
land, and lately in a very excellent way by our own 
Prof. Simon Newcomb. So that Prof. Lowell is prac- 
tically alone in the astronomical world in believing 
that he has proven that Mars is inhabited. 

Sir David Gill, the former Astronomer Royal at 
the Cape of Good Hope, one of the greatest living 
astronomers, after examining the latest photographs 
of Prof. Lowell, spoke a few days ago in a lecture at 
the Royal Institute in London in the following man- 
ner: "I see nothing even resembling evidence of 
human work. I -do not deny the possibility of the 
existence of some sort of animal very different from 
ourselves, but I see no proof of the work of sentient 
human beings on the enormous scale that has been 
talked about." 

Though there is this wide divergency of opinion 
regarding the canals and their meaning, there is per- 
fect unanimity regarding many features of the ruddy 
planet. In an exact science like astronomy, the ques- 
tion of the attraction of gravity on the surface of 
Mars can have only one answer: it is 0.38 that of the 
earth. All are agreed that Mars is very flat; no moun- 
tains have ever been seen by anybody. All astrono- 
mers are a unit in believing that there is remarkably 
little water on Mars, that the dark areas are not 
"seas" as was first supposed, and that the only water 
ever claimed to- have been seen on Mars is that im- 
mediately surrounding the polar ice caps as the snow 
and ice melts in the Martian summer. In fact, it is 

this very scarcity of wa- 
ter that makes it neces- 
sary to have irrigating 
canals, in order that life 
may be sustained. The 
small attraction of grav- 
ity seems in the opinion 
of all astronomers to de- 
mand as a consequence 
that the atmosphere be 
very rare, somewhat com- 
parable to that on the 
lofty peaks of the Hima- 
laya Mountains. Day after 
day, week after week, the 
Martian landscape is un- 
obstructed by the presence 
of any clouds except those 
of an occasional sand- 
storm blowing over the 
barren deserts; no clouds, 
like those of our own at- 
mosphere, have ever been 
seen. This absence of 
clouds and the rarity of 
atmosphere have most im- 
portant bearings on the 
question of life on the 
planet. If the air at the 
surface of Mars is as 
tenuous as that at the tops 
of our highest mountains, 
what about the tempera- 
ture? Should everything 
then be snow-capped as on 
the earth? And the tem- 
perature below freezing? 
For this interesting ques- 
tion we have no sure answer, but it has seemed to 
all investigators that the temperature must be quite 
low. In addition to the rarity of its atmosphere, Mars 
is farther away from the sun than the earth, and 
gets only one-half as much heat. Then, too, Mars is 
probably an older planet, and, as it is also smaller, 
has less internal ■' heat than the earth. Looked at 
from all points of view, Martian weather must be 
very cold. From theoretical consideration Poynting 
finds it on the average to be 22 deg. below zero on 
the ordinary Fahrenheit scale, or 54 deg. below freez- 
ing. At this temperature there would be no water to 
flow in the canals, as the ice would never be melted. 
Though 54 deg. may be colder than the real tempera- 
ture, all our knowledge points to the faet that if the 
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atmosphere on Mars at all resemDles our own, it 
should then he always below freezing. To have water 
in the canals and above freezing point, it is necessary 
to assume that the atmosphere differs radically from 
our own. If with Prof. Lowell we postulate an at- 
mosphere with a copious supply of aqueous vapor, the 
difficulties of temperature will probably disappear. 
Water in the atmosphere will act like the glass in a 
greenhouse, will let the sun's rays in, but will entrap 
them as they are radiated back, and Mars may thus 
really have a temperature capable of supporting 
life. How are we going to discover the presence of 
this water vapor? It cannot be done by direct tele- 
scopic observation. The atmosphere is very rare, and 
the water vapor for some reason does not seem to 
condense into clouds. Recourse must be had to the 
all-powerful spectroscope, which has already settled 
so many strange problems in astronomy. 

The laws underlying spectrum analysis were under- 
stood for the first time in 1859, when Kirchhoff ex- 
plained the meaning of the dark lines in the solar 
spectrum. Only three years later Rutherfurd of New 
York and Huggins of London, pioneers in this new 
astronomy, investigated . the spectrum of Mars, in 
order to see if its red color was not due to great 
absorption in its atmosphere. Their investigations 
have been followed by those of Secchi, Janssen, Vogel, 
Maunder, Campbell, Keeler, and Jewell, men the most 
prominent in astrophysical research. How has their 
work beefi done? And to what conclusions have 
they come? 

As is well known, the spectroscope tells us the 
chemical constitution of the sun by comparing its 
spectrum with that of iron, for instance (as is done 
in the accompanying illustration) and noting the coin- 
cidences of the lines in the two spectra. The solar 
spectrum consists of a bright band of all colors crossed 
by thousands of dark lines called, after their discov- 
erer, Praunhofer lines. The principles which enter 
into the application of the spectroscope to 
Mars are readily understood. The planet, 
we know, shines by reflected sunlight. Its 
spectrum, therefore, must be identical with 
that of the sun except as it is modified by 
the (supposed) atmosphere of Mars. The 
spectrum of the sun would be continuous, 
i. e., without any lines or breaks, were it 
not for the comparatively cool layer of 
gases around the sun, the "reversing layer" 
as it is called, a sort of solar atmosphere 
which introduces thousands of dark Praun- 
hofer lines in the spectrum. Our own at- 
mosphere modifies the solar light which 
passes through it, and adds to the solar 
spectrum at least 1,200 lines called telluric 
lines, whicB. constitute what we may term 
the spectrum of our atmosphere. 

The rays of light coming into our instru- 
ments from Mars originate in the sun; they 
enter the atmosphere of Mars, and are there 
partly absorbed; they are reflected from the 
planet's surface, and for a second, time pass 
through the Martian atmosphere; and they 
finally reach us by passing once through our own 
atmosphere. Each passage through an atmosphere 
brings additional lines into the original solar spec- 
trum, and thus Mars gives us a very much modified 
solar spectrum. How are we going to pick out from 
the enormous number of lines in the Martian spec- 
trum those which are brought there primarily by the 
double passage through the planet's atmosphere? If 
we can differentiate these lines from the rest of the 
spectrum, they will evidently give us the much-sought- 
for atmospheric constituents. Were it not for the 
moon, we would be entirely unable to attack this 
problem. The moon has no atmosphere of its own, 
and thus if a comparison of the lunar and Martian 
spectra show added lines in the latter, we should be 
sure they come from absorption in the atmosphere of 
Mars — but of this we are not certain until the greatest 
pains have been taken in the observations, and an 
infinite variety of detail has been closely attended to. 
The two spectra may be compared by first looking at 
one and then at the other, and noting carefully cer- 
tain lines; or much better still by photographing the 
two spectra side by side on the same plate, and com- 
paring the spectra at our leisure. ' But the photo- 
graphic process is a very exacting one. The promi- 
nent atmospheric lines are all at the red end of the 
spectrum, where the photographic plate rapidly de- 
creases in sensitiveness, and where slight changes 
are very likely to deceive the astronomer. Then it 
is very important that the moon and Mars should be 
at about the same altitude above the horizon, for if 
the moon were a little lower down in the sky, its 
light would have to pass through a greater thickness 
of our atmosphere, to be there absorbed to a greater 
degree. And as it is water vapor on Mars that we 
seek, the observations should be made from an ob- 
servatory located in as high and as dry a place as 
possible. Flagstaff answers' all these requirements re- 
markably well, with its great altitude above the sea, 



its dry climate, its powerful telescope, and accurate 
spectroscope. The Lick Observatory on the top of 
Mount Hamilton is another ideal location for such a 
research. 

Nearly all the early investigators of the spectrum 
of Mars thought that its atmosphere very much re- 
sembles our own, differing mainly in being richer in 
water vapor. Sfiortly after the last opposition in 
1892, Prof. Campbell at the Lick Observatory reached 
the conclusion that the spectrum of Mars is identical 
with that of the moon, and that consequently nothing 
is known of the atmosphere of Mars. This opinion 
was arrived at only after a splendid series of care- 
fully-planned observations with the 36-inch telescope, 
an instrument whose power is still unsurpassed and 
placed in a location well suited to the problems in 
hand. 

Prom a different line of reasoning Mr. Jewell, of 
the Johns Hopkins University, decides that it is use- 
less to attack this problem until the instrumental 
equipment is far superior to any that has hitherto 
been used. Consequently, this seems to be one of the 
problems for the future to decide; its solution seems 
unattainable at the present time. The spectroscope 
settles its problems by the position, character, or in- 
tensity of a line or lines among thousands in the 
spectrum. Marvelous have been its triumphs and 
wonderful the results attained, such as determining 
the chemical constitution of the sun or distant stars, 
measuring the motion in the line of sight of stars 
millions and millions of miles away, or fixing the 
nature of the' rings of Saturn, but these triumphs have 
been reached only along a pathway strewn with count- 
less mistakes in measuring the position of a line or 
in wrongly interpreting its meaning, so that in spec- 
troscopic study it is well to make haste slowly. 

As is pointed out by Poor in the "Solar System," a 
desert planet, barren and desolate, on which life would 
be impossible were it not for irrigation, but one which 
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A man living in two-dimensional -space conld bring triangles 1 and 2 into coincidence, but 

not triangles V and 2'. We wbo live in three-dimensional space cannot superpose the 

tetrahedrons of Fig. 3 ; but a man living In four-dimensional space could. 



is wafted by an atmosphere laden with water vapor, 
seems to be an anomaly difficult to understand! 

♦ Hi » 

THE FOURTH DIMENSION SIMPLY EXPLAINED. 

BY J. SPRINGER. 

Reasoning by analogy is always fraught with dan- 
ger. The premises are insufficient, and so can not 
lead to conclusive results. But while this is so, it 
would be quite wrong to speak of well-conducted ana- 
logical reasoning as having no intrinsic value. It has 
a probability of truth in its favor. Such probability 
may, of course, be very small, and cannot, as inti- 
mated, in any case amount to certainty. This, how- 
ever, constitutes no reason for refusing to assign to 
it the value it does possess. In addition to any 
intrinsic demonstrative value it may have, analogy 
possesses a distinct importance as a scientific guide- 
post pointing the way in the region of the unknown. 
And it is this very region that the mind is ever eager 
to explore. In this article it is proposed to deal with 
an attempt to fathom the unknowable by means of 
analogy. 

Mathematics is the most exact and the most thor- 
oughly grounded of the sciences. Its processes are, 
in the main, tedious and prosaic, and its results cor- 
respond most severely with our experience. And yet, 
in the very field explored by this rigorous and tedious 
method, have arisen fantastic and fairy-like structures 
of the imagination, which transcend all our experi- 
ence. It must be confessed that in erecting these 
castles in the air, mathematicians have let go some- 
what the usual rigor of their logic, or have departed 
from the fundamentals of observation. Thus they 
have arrived at the conception of the fourth and 
higher dimensions by a relaxation in demonstration — 
proceeding by analogy. 

Now, in order to understand this question of the 
fourth dimension, it will be necessary to have pretty 
clear Ideas of what Is meant by dimensions in gen- 



eral. Our common units of length — the inch, foot, 
yard, mite — are examples of what is meant by the 
expression "one dimension." When I say that a pole 
is five feet long, I have reference to length alone, 
apart from all considerations of breadth and thickness. 
Our experience, it is true, discloses no objects which 
possess merely length. Still, it is a conception which 
the mind is capable of realizing by the mental pro- 
cess of abstraction. If we cannot see in actual exist- 
ence a mathematical line possessing neither thickness 
nor breadth but length alone, we can certainly disre- 
gard everything else and think of length alone, just 
as truly as we can think of the color of an orange 
apart from all considerations of taste, shape, and size. 
Likewise, we can add breadth to length. We thus 
have two dimensions — rthe mathematical surface — 
examples of which are furnished by our ordinary 
units of area, the square inch, the square foot, etc. 
In the world of our experience, there are no pure sur- 
faces existent apart from thickness, but — precisely as 
with other qualities — we can think of .the surface of 
an object and disregard all else. The existence, more- 
over, is not imaginary but real. What is imaginary 
is the independent existence of surfaces in the objec- 
tive world. Again, to length and breadth we may 
make the further addition of thickness, producing the 
combination of three dimensions. Examples of this 
combination are our units of volume — the cubic inch, 
the cubic foot, etc. 

Now these results may be arrived at from a differ- 
ent point of view, and one which will afford us, per- 
haps, a more general idea of dimensions. The mathe- 
matical point is the conception of position alone, 
apart from all other considerations. It has no dimen- 
sions. Conceive now that any given point should 
move. Evidently it will trace out a line, either curved 
or straight. We shall thus have one dimension. Con- 
ceive now that this line should move in such a manner 
that the position continually assumed shall have noth- 
ing in common with the position immedi- 
ately preceding. That is to say, for exam- 
ple, conceive the line AB to move in such 
a manner that the next position is entirely 
different throughout its whole extent from 
the old position, and so on. The result of 
such a motion of a line will be a surface — 
that is, a combination of two dimensions. 
Now imagine this surface to move, but in 
such a way that each new position partakes 
in nothing with the position immediately 
preceding. We should thus generate a solid 
— that is, a combination of three dimen- 
sions. To illustrate this matter, . conceive a 
point to move in a right line for the dis- 
tance of one inch; then imagine this right 
line to move, for one inch, in a direction 
perpendicular to itself. We should thus 
obtain the square inch. Then picture the 
square inch moving perpendicular to itself. 
We have now the cubic inch — a figure of 
three dimensions. Now, in our world, it is 
possible to move a point and generate a 
line, to move a line progressively into new 
positions and generate a surface, and to move the sur- 
face progressively into new positions and generate a 
solid, but not to take a further step and move the 
solid progressively into new positions. Our experi- 
ence stops right here. We live in a space of three 
dimensions. But mathematics raises the question, Is 
it necessary to stop here? May it not be possible so 
to displace a solid that every point will take up a 
position not included in the old complex of positions? 
Let us be clear at this point. If I undertake to move, 
say, an ink bottle, it is evident that a portion of the 
bottle may easily be made to take up positions not 
contained in the space occupied by the bottle at first. 
It is equally evident, however, that, while the whole 
bottle moves, nevertheless the bulk of the positions 
taken up are those previously occupied by some points 
of the bottle. Some points of the' bottle have gone into 
perfectly fresh positions — others have gone into old. 
Our experience, then, knows nothing of a solid mov- 
ing continually into an entirely fresh position. But 
is this the termination of the world of reality? We 
cannot say, positively, that it is. We can say that 
we can image to ourselves no such thing as motion in 
a fourth dimension. It would be absurd, however, to 
limit reality to what we can picture or represent to 
ourselves. To bring this into relief, we may imagine 
to ourselves the feelings, ideas, and life in general 
of beings confined to worlds of one and two dimen- 
sions. 

Conceive, then, a world of one dimension — say the 
circumference of a circle. Unless the inhabitants of 
this world are mere points, they are arcs of this 
circle. And the objects in such a world would con- 
sist of points and arcs. No other figures or shapes 
would be possible. In fact, the only difference in 
figure would be in the amount of arc. If we further 
suppose that the qualities superadded to those of 
geometrical figures are such as — analogously to what 
is the case in our world — would prevent two from 



March 21, 1908. 



Scientific American. 



203 



occupying the same space at the same time, then we 
readily arrive at the conclusion that no two individ- 
uals or objects could pass each other in that world. 
An individual living there would thus make the ac- 
quaintance of but two things during the entire course 
of his life — the object or fellow-inhabitant ahead and 
the one behind. There could be no food taken into 
the interior of such an individual. The only possi- 
bility of growth would be by the addition of arc to 
arc — no assimilation of the particles of food through- 
out the organism, nothing but a bodily attachment, 
end to end. His geometry would be limited to points 
and arcs. No straight lines, angles, triangles, paral- 
lelograms, and so on.* In arithmetic, he would seem to 
be conscious of but one complete whole — that is, him- 
self. For the other two objects are not present to his 
senses as wholes. He is conscious only of an extrem- 
ity of each. So, then, he would appear to rise no 
higher than the number one in his numerical calcula- 
tions. If, in his world, there should be something 
analogous to light, it would not seem to afford him 
means for the estimation of distance — 'there would be 
no visual angle. Light would proceed in a curve along 
the circumference, and while he could see the indi^ 
vidual ahead, he could not become sensible of any 
variations in the distance between them — there being 
but one ray of light possible, there would thus be no 
intermediate states. A collision would take place with 
absolutely no warning. Apparently, it would be im- 
possible to become conscious of motion. It would 
seem to follow from this, then, that there would be no 
apprehension of time. But these limitations would 
certainly be no conclusive argument for the non- 
existence of space of higher dimensions with their 
increased possibilities. 

Beings in a world of two dimensions — say, on the 
surface of a plane — would enjoy an increased variety, 
but would still be leading a rather restricted life. 
Objects would appear to them simply as lines. They 
could pass each other, and could congregate in cities, 
etc. They could have means of transportation, but 
the vehicle body would partially or entirely surround 
them, and convey them over the surface by dragging. 
There would be no surface friction, so, . perhaps, this 
would not be disagreeable. There would be no leap- 
frog, foot-ball, or any other game where one body is 
required to pass over another. A material closed 
curve would be sufficient to confine them. They could 
not understand how it would be possible to escape by 
passing out into a third dimension — above or below. 
If they studied geometry, they could prove equality 
by bringing into coincidence two such triangles as 1 
and 2, Fig. 1. But if they were given the triangles 
1' and 2', Fig. 2, they could never bring them into 
coincidence. They could not understand how by suit- 
ably placing two equal sides in coincidence, the one 
triangle could be swung out into a third dimension 
and brought back into their world of two dimensions 
with its parts arranged in opposite order. But their 
failure to understand the possibilities of the third 
dimension would be no conclusive argument, certainly, 
against its existence. 

So, then, we may very well argue that the existence 
of a fourth dimension may be a fact. If such a dimen- 
sion exist, it would be possible for us to pass into it 
and become immediately invisible to those conscious 
as we now are of but the three dimensions. For pass- 
ing into the fourth dimension, we should p .ss out of 
our present world. It would be impossible to confine 
a person having the secret of this dimension by the 
six surfaces of a prison cell. His slightest movement 
in the direction of a fourth dimension would put him 
at once out of three-dimensional space. It would be 
well for him to take care just what he did when in 
four-dimensional space, as upon coming back into 
space of three dimensions he might be much changed. 
It will be remembered that when one of the triangles 
in Fig. 2 was turned about in three-dimensional space, 
its parts were found to be reversed when it re-entered 
space of two dimensions. Analogously, we would 
reason that the tetrahedrons of Fig. 3, while not super- 
posable in our space — although all corresponding parts 
are supposed equal — might become so if we should 
bring two equal faces into coincidence, and, while 
retaining them in this position, turn one of the tetra- 
hedrons through four-dimensional space back again 
into our own. This would show that a person might 
so turn Over in that variety of hyper-space that when 
he returned to ours he would find himself reversed — 
appearing as he does in a mirror, with right and left, 
front and back, interchanged. The idea immediately 
suggests an H. G. Wells story. 

The writer remembers reading a story somewhat to 
the following effect: A gentleman drew up designs 
for a new clock, and had made upward of $30,000 
worth. These clocks were excellent timekeepers, but 
through some error, perhaps in . blue-printing the 
drawings from the wrong side of the linen, the clocks 
had their hands turning in the wrong direction. With 
knowledge of the fourth dimension, they could have 
easily been reversed, which shows that there may be 
Rome practical good in living in four-dimensional space. 
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The Parsons marine Turbine. 

To the Editor of the Scientific American: 

In your article in the current issue (February 15, 
1908) on "Turbines in the United States Navy," there 
is at least one statement that is contrary to fact, and 
several others which are misleading to anyone who 
has had no experience with steam turbines. The arti- 
cle seems to me to be unjustly derogatory to the Par- 
sons turbine, and to give more credit than is due to 
the Curtis, a practically untried turbine for marine 
work. While wishing to see the American type prove 
superior to the English, still I feel that it is unjust 
not to give the Parsons turbine credit for the revolu- 
tionizing of marine engineering which it has brought 
about. Until data are given out as to the "Creole's" fuel 
and water consumption, and until the scout cruiser 
"Salem" is given a trial, undue praise of the Curtis 
turbine should be withheld. 

Your statement that the length and displacement 
of the five 800-ton destroyers had to be increased to 
provide for Parsons turbine installation is contrary 
to fact. The writer personally worked on the designs 
which were accepted for two of the boats. Parsons 
turbine machinery, including the necessary cruising 
turbines, was fitted into the Department's hull, and 
not only was it possible to shorten the engine-room 
space taken up by the reciprocating engines, but less 
space was taken up vertically, the center of gravity 
of the machinery was lowered, and the total weight 
of machinery was less. Hence your statement that 
the action of the authorities in accepting Parsons 
turbine installation for these destroyers "seems illogi- 
cal in view of their refusal to accept Parsons turbines 
for battleships," is rather misleading. In the first 
place, as has been shown, Parsons turbines for this 
design were vastly superior to reciprocating engines. 
In the second place, it does not follow that since the 
design of the "South Dakota" and "Delaware" was 
unsuited to Parsons turbines (about which more will 
be stated later), every battleship design will be. There 
was no trouble in fitting this turbine to the "Dread- 
nought" design. Also, no cbmparison between a bat- 
tleship and a destroyer is possible or logical, since the 
conditions are radically different. 

While the initial cost of turbine machinery when 
cruising turbines art necessitated by low-speed require- 
ments may be greater, still the saving in coal and 
water practically eliminates the initial cost considera- 
tion. We might as consistently argue that condensers 
are a disadvantage, since the installation would cost 
less were they omitted. Cruising turbines seem a 
positive necessity, and the makers of the Curtis tur- 
bine have yet to demonstrate that they can run at low 
speeds economically, i. e., that they themselves do not 
need cruising turbines. 

The economic speed of any turbine bears a certain 
ratio to the steam velocity. If the speed drops below 
this, the economy falls away. The economy of the 
cruising turbine really consists in providing for a 
more effective utilization of the low-pressure steam as 
expanded into the ordinary ahead turbines. 

Cruising turbines do not necessarily make an instal- 
lation "unwieldy and complicated," although there is 
a slight complication of connection and arrangement. 
To anyone who has seen a turbine engine-room when 
the machinery was in operation, with the freedom from 
noise, escaping steam, waste oil, flying cranks, piston 
rods, levers, etc., unwieldiness and complication seem 
terms applicable only to a reciprocating engine. Also, 
as stated above, a five-turbine, three-shaft Parsons 
turbine installation for high speeds occupies less space 
and weighs less than a reciprocating engine installa- 
tion of the same power. The extra shaft, if anything, 
is an advantage, since if one shaft were disabled, the 
vessel would stHl be able to make good speed with 
the other two shafts. 

It appears that outside of the face of the bids, one 
reason for not accepting Parsons turbine installation 
for the "South Dakota" and the "Delaware" was that 
the design would not accommodate the number of 
shafts necessary. It is to be hoped that it will not be 
found necessary to remodel the "South Dakota" when 
it becomes necessary to add cruising turbines on sep- 
arate shafts to the Curtis installation, in order to 
bring the coal consumption at slow speeds down to 
something reasonable. 

Having also seen something of the working of the 
Bureau system, it seems absurd that the action of the 
Japanese government in ordering two sets of Curtis 
turbines could have influenced the awards of the 
"South Dakota" and "Delaware" contracts. If it were 
the department's custom to accept advice from anyone, 
or to be influenced by the action of foreign govern- 
ments, it would seem to be the consistent thing for 
them to follow the action of the English and the 
French governments, and adopt Parsons turbines. 

You rightly attribute the breaking of the transatlan- 
tic record by the "Lusitania" to the use of Parsons 
turbines, and rightly state that considerations of 



weight, and space occupied, are not of prime impor- 
tance in a merchant vessel. But it has been shown 
that Parsons turbines require less space, and weigh 
less, than reciprocating engines of the same power. 
This is true of the "Mauretania" and the "Lusitania." 
To bring the matter nearer home, each of the two 
Curtis turbines of the "Salem" weighs almost as much 
as all six of the Parsons turbines of the "Chester." 
Furthermore, it has been shown that the problem of 
designing reciprocating engines for the "Lusitania" 
and her sister ship would have been stupendous, if 
not impossible. 

Finally, Parsons turbines are now installed in tor- 
pedo boats, private yachts, merchant vessels, cruisers, 
and battleships, and have proved superior to recipro- 
cating engines in many particulars. A few of these 
may be of interest. Fewer working parts; direct ap- 
plication of steam to the shaft; less danger of break- 
down, since it is almost impossible for the small vanes 
to become damaged; less weight of machinery for same 
power; machinery well down in vessel, hence a lower 
center of gravity; greater speed for the same con- 
sumption of coal at high speeds; practically no ma- 
chinery vibration. 

To date, the Curtis turbine has been installed in 
but one small merchant vessel, the "Creole," and data 
as to the performance of the machinery of this ves- 
sel would be, if such data are obtainable, very grate- 
fully received. Also, there will be an opportunity 
soon to publish comparative results of the perform- 
ances of the "Chester," "Birmingham," and "Salem." 
The "Chester," equipped with Parsons turbines, has 
just made 26.52 knots on her official four-hour run, 
and has bettered her required coal consumption by 53 
per cent. The writer had the privilege of being on 
board during the builders' trial, and too much praise 
can not be given to the Parsons turbine. The Curtis 
turbine has yet to prove its value for marine purposes. 

Bath, Me., February 20, 1908. V. H. Paquet, S.B. 

A UNIQUE SYSTEM OF ILLUMINATION FOB HABBOB 
CHANNELS. 

The question of harbor navigation by large vessels 
at night is a serious one at best. The usual lights 
designed to guide the vessel are too few and far be- 
tween, and when they are obscured by fog the task of 
the pilot is a hopeless one, and highly dangerous. 
Realizing the advantages to commerce of illuminating 
the New York harbor so that it could be navigated at 
night, the Lighthouse Department has recently in- 
stalled a series of buoys along the Ambrose Channel, 
fitted with gas lamps, which serve as lamp posts along 
the highway of the harbor. The lamps are provided 
with sufficient gas to keep them burning night and 
day for a month. They need no attention unless in- 
jured by collision with some vessel or by the force 
of the waves. 

A new system of illumination has recently been 
proposed, in which the lamps instead of being placed 
above water are situated along the bed of the channel, 
and are arranged to direct their light to the surface, 
where the outline of the channel may be traced by 
illumination of the water. By placing the lamps under 
water they furnish no obstruction to navigation of 
smaller vessels, which are not obliged to follow the 
deeper channels. They can also be placed low enough 
to clear the bottoms of the largest vessels as well. 

A cable is laid along the channel, preferably one 
at each side of the channel, and at intervals along 
this cable the lights are attached. These consist of 
tubular buoys provided with a lens at the upper end 
and fitted with an incandescent electric lamp inside, 
the light of which is focused by the lens in a vertical 
shaft, which rises to the surface and illuminates a 
patch of the surface water. The lamps are supplied 
with current from a dynamo or battery on shore, 
where they are under the control of an operator. Fol- 
lowing the usual custom, one side of the channel will 
be outlined with light of a different color from the 
opposite side. These lights could be placed at much 
more frequent intervals than the usual buoys. How- 
ever, -experiments conducted by the inventor, Mr. 
Leon Dion, point to the fact that three or even two 
per mile would be ample in a straight channel. The 
cables can be securely anchored to the bottom but 
the lamps, owing to their flexible connection with the 
cable, will be free to sway slightly with the motion of 
the water. The buoyancy of the lamps is merely suffi- 
cient to hold them upright and not strain the main cable. 
When repairing the lamps or replacing burned-out 
globes the cable may be lifted by a grapple. How- 
ever to facilitate matters the lamps may be separately 
anchored to the bed of the channel and be connected 
to the main cable by connections long enough to per- 
mit them to be raised to the surface. Repairs could 
then be effected without disturbing the main cable. 

The submerged lights would have an advantage over 
surface lights in serving as guides to submarine boats 
when maneuvering in the harbor. In time of war the 
lights would be switched off under normal conditions 
but whenever desired they could be turned on at a 
moment's notice to admit a friendly vessel. 
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Figs. 1 and 2.— Elementary Couples: a Couple 
of Screws and a Conple of Prisms. 



THE MUTUAL BELATIONS OF GEOMETRY AND MECH- 
ANICS AND FBOF. BEULEAUX'S MECHANICAL 
MOVEMENTS. 

BY SB. A1PBED GBADXHWITZ. 

It is a strange fact that the fundamental prin- 
ciples of a science should be frequently misunder- 
stood, even by the very workers in its field. A 
similar misunderstand- 
ing can be observed 

even more frequently in 
the case of the inter- 
relations of kindred 
sciences. It may be 
said that those exist- 
ing between the sci- 
ences of geometry and 
mechanics have but re- 
cently been first eluci- 
dated, notably by the 
late Prof. Reuleaux of 
the Chariot tenburg 
Technical High School, 
to whom we are in- 
debted, not only for a 
clear definition of the 
relations of these sci- 
ences and their various 
branches, but for the 
evolution of a new sci- 
ence called kinematics, 
which is an offspring of 
both of them. 

Mechanics may be de- 
fined as the science of 
the causal relations 
between the motions 

of bodies. It is thus an experimental science. 
Its most simple, ultimate fundamental law, derived 
from experience, is the law of inertia, according to 
which any individual material point in the absence 
of any force will continue its local displacement by a 
uniform motion in a straight line. The science of 
mechanics then demonstrates what happens when this 
material point comes into relation with other points. 
While even in the simplest case of a rectilinear dis- 
placement of a single point, the trajectory, viz., the 
straight line, comes within the field of geometry, 
the same is true generally of the path traversed by 
the point under the influence of external attractions 
and repulsions, this path being a curve, and under 
certain simple conditions a conic section. 

As the form of this trajectory is thus subject to 
geometrical consideration, • the more so as it becomes 
more complicated, geometry soon becomes a most in- 
dispensable aid to the science of mechanics. Being 
itself independent of matter, it does not rely on any 
reciprocal aid on the part of mechanics. And as on 
the other hand there are many mechanical problems, 
e. %., those relating to liquid and gaseous bodies, in 
which geometrical considerations are not resorted to, 
mechanics is not entirely dependent on geometry. 

From the two fundamental sciences mentioned 
have originated in course of time two sub-sciences, 
viz.: 

The geometry of motion, from general geometry, 
and the science of kinematics, or mechanics of guided 
motions, from general mechanics. 

The geometry of motion comprises the geometrical 
study of the various forms of motion, while the sci- 
ence of kinematics treats of mechanical systems, 
where motion is subject to some restraint. 

A very familiar instance of the geometry of mo- 
tion is the theory of cycloids, or the curves de- 
scribed by a circle rolling on another circle situated 
in its plane. This science 
thus treats of moving fig- 
ures each of which is a par- 
ticular case arising out of 
an infinite group of fig- 
ures as described by the 
various points of rolling 
curves. In opposition to the 
planimetry of old, which 
merely considered a given 
resting curve, this geo- 
metry thus studied a curve 
performing a relative mo- 
tion in regard to another 
(resting) curve, all posi- 
tions of the describing 
points being expressed by 
equations. This has also 
been termed phoronomy. 

However, when examin- 
ing the several forms of 
cycloids, it will be seen that 
there is no necessity for 
maintaining the old theory, 
according to which, one 
of the curves would be at 
rest, and the other in mo- 
tion. In fact, this is an ac- 



cidental rather than essential characteristic, as the 
same figures will be described in the case of two roll- 
ing curves, which perform a relative motion with re- 
gard to each other, but situated, not in the drawing 
plane, but in the plane of one of the curves, and being 
described by the points in the plane of the other curve. 
It will be readily seen that the relative motions of 




Figs. 3 and 4. — Elementary Couples: Couples of 
Rotary Bodies. 



two curves rolling on each other are entirely equiva- 
lent; in fact, both are bound always to coexist, neither 
of them being susceptible of independent existence; 
If accordingly two curves A and B, rolling on each 
other, be given, both the rolling motion of A on B 
and that of B on A should be taken into account, in 
order to establish the geometry of their relative mo- 
tions. By this theory, the number of special cases 
is reduced to about half the original number. 

A very striking instance quoted by Reuleaux is the 




Fig. 5.— The Generation of an Ortho-Cycloid. 

relative motion of celestial bodies. From the point 
of view of the geometry of motion it is as true to state 
that the earth revolves round the sun as it is that the 
sun revolves round the earth. In fact, the whole 
depends on a displacement of the system of co-ordi- 
nates. Both the partisans of the old cosmical system 
and those of Copernicus', Tycho's, and. Keppler's sys- 
tems were thus right, as all astronomers prior to New- 
ton had considered the motion of astres merely from 
the point of view of phoronomy or geometry of motion, 




Fig. 6.— The Generation of a Hypo-Cycloid. Fig. 7.— The Generation of a Peri-Cycloid. 

THE MUTUAL BELATIONS 07 GEOMETRY AND MECHANICS. 



regarding a given motion merely as a phenomenon. 
Only from the point of view of mechanics (viz., the 
science of causal relations between motions) can 
any preference be given to the views held by Coper- 
nicus and Keppler. In fact, half a century after K!ep- 
pler's death, Newton proved that planets, under the 
action of general gravity, perform their motions as 

ascertained by Keppler. 
The science of nature 
thus made an enormous 
advance, as Newton's 
law comprised the 
whole of the universe. 
The mutual relations 
between the sciences of 
geometry and mechan- 
ics are strikingly illus- 
trated by this instance. 
While the merely geo- 
metrical researches of 
Keppler prepared the 
way to Newton's me- 
chanical discoveries, 
the science of mechan- 
ics reciprocated for the 
service rendered it by 
geometry by reducing 
the three Keppler laws 
to a common cause, 
viz., that of the causal 
connection of motions. 
From the point of view 
of phoronomy the rela- 
tive motions of celes- 
tial bodies, not only 
apparently but really 
are of extreme Variety, their trajectories befng alter- 
nately elliptical, cycloidal, ellipto-cycloidal, cyclo- 
elliptical, whereas the planets from the point of view 
of mechanics are revolving round the central body in 
elliptical trajectories or more generally in conical 
sections, with or without a rotation of the revolving 
and central bodies. 

After defining the mutual relations between mechan- 
ics and geometry, a scientific definition of kinematics 
should be given, the more so as the position of the 
latter in regard to the two former sciences has been 
greatly misunderstood. 

Among the numerous phenomena of mechanical na- 
ture, the causal relations of which come within the 
field of scientific mechanics, are the phenomena of mo- 
tion occurring in machines. These motions in so far 
differ from other phenomena of motion, as they occur 
in a predetermined manner, though there are forces 
tending to disturb these motions. 

Endeavors to investigate the laws of these motions 
in a scientific manner were first made about a century 
ago, but nothing really practical had been achieved 
previous to Reuleaux. While being taught in techni- 
cal schools, this doctrine in the absence of any theory 
was of little practical use to inventors. 

The fundamental principle of Reuleaux's theoretical 
kinematics consists in supposing all parts of a ma- 
chine endowed with sufficient resistance to undergo 
only immaterial alterations under the action of given 
forces. The mechanism thus becomes independent, to 
some extent at least, of the magnitude of forces, its 
resistance being sufficient, no matter how great the 
forces acting on the machine parts actually are. 

The subject of Reuleaux's kinematics now is to dem- 
onstrate the laws of guided motions. Guided motions 
are performed by a mechanical system subjected to 
some restraint, the resistance and form of the machine 
parts coming into contact being such as to preclude 
all relative motions except 
one. If, then, this mechani- 
cal system be made to 
move, its motion necessarily 
is the only possible motion 
as regards its trajectory, 
while its speed depends on 
the acting forces. 

Kinematics now teach the 
special arrangements of a 
machine, in virtue of which 
the mutual displacements 
of its parts are determined. 
While inventors and engi- 
neers so far have evolved 
the most various types of 
machines without the aid 
of any theoretical princi- 
ples of this kind, these the- 
ories will allow new ma- 
chines to be designed far 
more rapidly and more eas- 
ily and safely than hereto- 
fore. 

As the various parts of a 
machine mutually act on 
one another, there must be 
a similar theory to that 
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above demonstrated in the case of geometrical curves 
rolling on each other, that is to say, all parts of the 
machine must be arranged in pairs. In fact, all ma- 
chines, as shown by Reuleaux, consist of pairs of 
elements called kinematical element couples. 

These elements are of three kinds, namely, rigid 
elements, tension elements, and thrust elements, ac- 
cording as they oppose suf- 
ficient resistance either to 
forces of any direction or 
only to tension or thrust re- 
spectively. 

Among the rigid elements 
should be mentioned shafts, 
spindles, pivots, bearings, 
screws, nuts, etc., made of 
iron, steel, or other resistant 
substances. 

Tension elements comprise 
threads, ropes, bands, belts, 
wires, chains, etc. These are 
preferably coupled with rigid 
elements, from, which they 
are wound off, as for instance 
in the case of pulleys. How- 
ever, they are also coupled 
with each other. 

As regards thrust elements, 
these are represented by 
liquids, gaseous substances, 
and powdered, grainy, or 
pulpy matter, and are prefer- 
ably coupled to rigid ele- 
ments, viz., vessels and parts 
of such, while mutual coup- 
lings of thrust elements 

(e.g., air with water) are likewise used. As the alter- 
ations in shape undergone by thrust elements under 
the influence of external forces generally are not neg- 
ligible, these elements are not as a rule susceptible to 
phoronomical consideration. 

The Technical High School of Berlin-Charlottenburg 
possesses a special department, comprising extensive 
collections of models of such elements, the study of 
which is most instructive to the student and engineer. 
In fact, by combining such mechanisms (the laws of 
motion of which are derived from the science of kine- 
matics) the art of machine construction can be sys- 
tematized, and machine invention, so to say, can be 
carried out to order. 

The writer is indebted to Prof. W. Hartmann, the 
friend and collaborator of Prof. Reuleaux and present 
head of the Kinematic Department, for courtesies ex- 
tended to him in preparing this article. The accom- 
panying illustrations were reproduced from photo- 
graphs especially ordered by the Professor, with a view 
to their publication in the Scientific American. 

Figs. 1 to 4 represent what are called elementary 

couples of machine elements or couples of involvehts. 

Pig. 1 represents a couple of screws, Fig. 2 a couple 

of prisms, and Figs. 3 and 4 couples of rotary bodies, 

Fig. 3 being relative to a couple of cylinders. 

Each of these couples comprises two elements liable 
to perform only one given relative motion with regard 
to one another. These couples of elements are called 
couples of involvents, because of their touching each 
other along a full surface. 

Figs. 5, 6, and 7 illustrate some instances of the 
generation of cycloids by real motion through guided 
mechanisms. Fig. 5 shows the generation of a& optho- 
cyclpid, the rolling circle being compelled by bands 
actually to perform a rolling motion, as the bands 
will prevent the rolling circle from sliding. 

Fig. 6 represents a case of a hypo-cycloid, the ratio 
of the rolling circle to the stationary circle being 
1:2. Each point of a plane connected to the rolling 
Circle describes an ellipse, while the points of the- cir- 
cumference of the rolling circle describe diameters of 
the stationary circle, which according to Reuleaux 
are what are called rectilinear ellipses. 

Fig. 7 illustrates the generation of a peri-cycloid, 
being the reverse of the previous example, the larger 
circle rolling round the smaller one, so as to produce 
curves called cardioids. Several such cardioids are 
shown in the figure. 

Figs. 8 and 9 are instances of the presence of polar 
trajectories (rolling trajectories) in each plane mech- 
anism. Fig. 8 shows as fundamental mechanism a 
symmetrical anti-parallelogram, the polar trajectories 
being- hyperbolas, and each point of the moving system 
describing, according to Reuleaux, a cycldnoid in a 
resting system. 

Fig. 9 deals in a similar manner with an isosceles 
crank gear, the curves generated by the rolling motion 
of the polar trajectories being likewise cyelonpids. 
Fig. 10 represents a case of a conical rolling motion, 
viz., the generation of spherical evolvents. The cir- 
cular disk placed obliquely in the figure is rolling on 
the stationary cone. Each point of the circumference 
will . generate an evolvent of the kind represented to 
the left, while any other point generates an elongated 
or shortened evolvent. ' The index of the rolling disk 



points to such a spherical evolvent of the elongated 
type. 

Fig. 11 is an instance of the construction of curve 
thrust models, viz., a globoidal thrust as Reuleaux 
would term it. On being turned by means of the 
handle through the intermediary of a conical pair of 
wheels, the globoid will drive the cam, which is acted 




be fixed in space, the relative motions of the movable 
links will pass to what is called absolute motions, that 
is to say, the whole will become a mechanism or 
gearing. 

Such kinematical chains thus yield as many mech- 
anisms as they comprise links. By exchanging the 
fixed link, a reversal is produced. By combining or 

composing 

cal chains, 

anisms or 

obtained. 



simple kinemati- 

"composed" mech- 

gearings can be 



Fig. 8.— The Generation of a Symmetrical 
Anti-Parallelogram. 



Fig, 9. — The Generation of an Isosceles 
Crank Gear. 



on permanently by a spring. In order to produce by 
the aid of these kinematical element couples a given 
motion in space, one of the elements should be fixed. 
The element being fixed can be exchanged; the couple 
is thus reversible. 

However, these kinematical element couples will 
mostly occur in machines, not singly but in special 
connections called kinematical chains. In a simple 




Fig. 10.— The Generation of Spherical Evolvents. 

kinematical chain, each element of any couple is 
rigidly connected to one element of another couple, 
each link of a chain thus comprises two elements of 
different couples, and the chain has as many links as 
couples. The chain may be such that each of its links 
is susceptible only to one relative motion in regard 
to each one of the remaining, in which case it is 
called guided in itself. If, now, one of the chain links 



Invisible microbes. 

When one speaks of mi- 
croscopic beings, it must be 
remembered that there are 
all kinds of microbes. They 
are of all sizes, and reducing 
sufficiently the scale of meas- 
ure, one finds in this world 
of the infinitely small, both 
the elephant and the gnat. 
Bacilli of relatively colossal 
dimensions are known. The 
bacillus Butschlii, for exam- 
ple, which measures from 3 
'to 6 microns in length (3 to 
6 thousandths of a milli- 
meter) is a giant beside the 
grip bacillus, which in size 
is not more than y 2 , thou- 
sandth of a millimeter. This 
last bacillus, so widely known 
and so dangerous, is one of 
the smallest measured mi- 
crobes, and if there should be 
found creatures of dimensions five sizes smaller, the 
limit of visibility for microscopic objects, which is 
1-10 of a micron, would, be reached. This limit has 
been reached and overstepped in the infinitesimal 
sense, by the Liliputians of the microbe tribe, which 
have received the name of invisible microbes. 

The first typical work relating to invisible microbes 
dates from the year 1898. They have to do with the 
aphteous fever, which has been shown, particularly in 
the last few years, as one of the most deadly epizoo- 
tics. If one examines with the naked eye a drop of 
serum containing some of these characteristic aphtics, 
which in times of epidemic so easily invade the mouth 
cavity and all the mucous membranes of bovines, it 
would seem at first that this liquid is perfectly clear; 
but under the objective of the microscope, it seems to 
be peopled with bloody globules and refracting granu- 
lations. Until the present time it has always been 
impossible to dissociate these granulations of such a 
vague form, and to classify the extremely small or- 
ganisms of which they are np doubt formed. 

That which is well known, at any rate, is that the 
aphteous serum diluted in sterilized water and fil- 
tered over a Berkefeld funnel of infusorial earth pre- 
serves its entire virulence. When calves are inoculated 
with it, this filtered, virus communicates to them the 
aphteous fever. It is thus legitimate to suppose that 
the virulence is due to a very small microbe, capable 
of traversing the very small openings of the filter. A 
number of other microbes are in the same class. The 
microbe of bovine peri-pneumonia constitutes, one may 
say, a stepping stone between the bacteria which are 
easily seen with the microscope and the ultra-micro- 
scopic bacteria, since it can be seen under very high 
powers. It goes through the Berkefeld filters of in- 
fusorial earth and through the Chamberland cone of 
permeable type, but is stopped by the Chamberland 
cone of less permeable form. — Cosmos. 




Fig. 11,— The Construction of a Globoidal Thrnst. 

THE MUTUAL RELATIONS OF GEOMETRY AND 
MECHANICS. 



A Relic of Early San Francisco. 

A relic of the old time when "the water came -up to 
Montgomery Street" has just been unearthed in San 
Francisco. In the old days of '49 the ships which 
called at Yerba Buena — as San Francisco was then 
called — found themselves stranded, for the crews would 
desert en masse for the gold diggings. More than one 
captain, seeing the hopelessness of getting a crew, fol- 
lowed his men in the hope of washing out a fortune. 
These derelict ships were soon "stranded" in a double 
sense, for the land encroached, or was filled in, sea- 
ward, and the ships gradually became hotels on dry 
land. Among these ships was the "Niantic," built in 
a Maine shipyard of Maine pine, or bull pine as it is 
called in California. After being deserted, the ship 
was pulled ashore at Clay and Sansome Streets and 
converted into a lodging house. The shallow water at 
her stern was gradually filled up with sand brought 
from the neighboring streets and the "Niantic" became 
a fixture on the land. After many years the Niantic 
Block, one of the best constructed buildings of the 
early days, was erected over her timbers. The Niantic 
Block perished in the conflagration of April, 1906. 
Recently, in digging the foundations for a new Niantic 
Building, the keel and ribs of the old ship were found 
fast in the mud and sand. 
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PHOTOGRAPHS WITH TAPESTEY EFFECTS. 

BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Tapestry effects in ordinary photographs can be 
even more easily produced than the bas-relief effects 
described in the January 12, 1907, issue of the Scien- 
tific American. A positive transparency and a piece 
of wire gauze are all the requisites. The best results 
are obtained when the following precautions are 
taken: 

The printing frame is laid on the table, in the dark 
room, with the spring top upward. The top is taken 
off and, in the frame, are laid successively the posi- 
tive transparency, with its film upward; a piece of 
wire gauze cut same size as positive; a piece of glass 
(an old negative the film of which has been rubbed 
off will do very well); the dry plate with its film 
downward; the spring top, which is then locked. 

If the positive transparency is one of medium den- 
sity, two matches, burnt at a distance of about two 
feet from the frame, in the direction of its diagonal, 
and with variable incidences, will give an excellent 
tapestry negative. Owing to the position of the posi- 
tive above the gauze and at some distance from the 
dry plate, the shades cast by the wire cut the figure 
into little squares, while the penumbra on each square 
closely imitate the relief of tapestry work. 

If the piece of tapestry is to form part of an em- 
broidered object, rug, arm chair, cushion, etc., a nega- 
tive of the latter object must be made, to be used 
while printing. In the case of the cushion shown on 
the accompanying figure, a piece of black paper, the 
size and shape of the tapestry portrait, was cut out 
of a sheet large enough to cover the whole cushion 
negative, thus leaving a frame or border mark. Print- 
ing was done first with the cushion negative bearing 
the central mask of black paper, next with the tapestry 
negative and the border mask. 

It is evident that after a negative of such an object 
as a cushion is made, it can be used afterward to-' 
gether with any number of portraits, groups, familiar 
landscapes, or monuments with tapestry effects. 



tion of sucking pigs and calves, which being unusually 
tender, are susceptible to the virus, a severe attack 
of inflammation of the bowels resulting from its con- 
sumption. 

The bacilli are contained in a nutrient medium in- 
closed in air-tight tins. The preparation is either 
used in its crude form, being wrapped in small pieces 




Destruction of Rats by Virus. 

A short time ago the Department of Agriculture at 
Washington issued a report dealing with the rat, in 
which the remarkable fecundity of this animal and 
its extensive destructiveness were set forth. The 
troubles confronting American farmers are similarly 
experienced in Europe, and it is estimated that in 
Germany and Great Britain alone damage to the ex- 
tent of $150,000,000 is wrought annually by this pest." 
Several attempts to check the 
animal have been made, but 
with poor success. Now, how- 
ever, successful use is being 
made in Europe of a bacterio- 
logical preparation discovered 
by Prof. Neumann of Allborg, 
and known as "ratin." This 
preparation contains cultures 
of bacilli either in a liquid or 
solid form, which when eaten 
by the rats, set up a violent 
abdominal inflammation simi- 
lar to malignant typhus, which 
kills the rodent within two or 
three days. The malady is 
highly contagious, the epi- 
demic being so virulent that 
it spreads with lightning rapid- 
ity, and loses none of its dead- 
liness in conveyance from one 
animal to the other. At the 
same time, the virus appears 
to be particularly appetizing to 
the animal, since it is greedily 
eaten. 

Several severe tests of the 
virus have been carried out by 
various European governments, 
and in each instance complete 
success has been achieved. 
Owing to the success of these 
trials in Denmark, a bill has 
been introduced into the legis- 
lature to extend an appropria- 
tion of $6,750 per annum for 
three years toward the ex- 
termination of rats by this 
method, and some of the Brit- 
ish colonies are now utilizing 
it upon an extensive scale. 

Previous similar remedies, 
while fatal to rats, have proved 
equally dangerous to domesti- 
cated animals upon the farm. 
With regard to ratin, however, 
it has been found both by 
laboratory and actual trials 
that no other live stock, or 
human beings, can be affected 
by the virus, with the excep- 



PHOTOGBAPH MADE IN THE USUAL WAY. 

of paper and disti buted in the haunts of the rats, or 
dissolved in milk in which pieces of bread and other 
dainties are dipped. Laid down over night, but little 
trace of the bait will be found in the morning; and 
should any rats be seen that have eaten the culture, 
they will be found either in a comatose state or quite 
dead, fatal results invariably occurring within forty- 
eight hours. 

In carrying out the work of extermination, it is 
necessary that the first application should be effected 
upon extensive and thorough lines, the subsequent 



doses being decreased. In this way a severe epidemic 
is set up in the first instance, and any danger of the 
rodents becoming afflicted with a mild attack of the 
scourge in the first place, which might possibly ren- 
der them immune in future, is averted. In the course 
of seven experiments that were carried out by the 
Chamber of Commerce for the Province of Saxony, in 
six instances the rats were practically exterminated, 
but in the seventh it exercised but little effect. A 
similar case of this peculiarity occurred in England, 
and this was attributed after prolonged investigation 
to the fact that these particular colonies had already 
been afflicted with the same, or a nearly-related dis- 
ease, contracted under natural conditions, rendering 
those who survived practically immune from further 
infection. 

The chief chemist at the ratin laboratories at Copen- 
hagen, however, shortly afterward succeeded in dis- 
covering a .stronger preparation for such instances, 
which proved completely successful, the rats which 
had withstood the inoculation from the previous prep- 
aration falling an easy prey to the latter organisms. 
It is equally destructive when applied to mice, though 
in this instance the cultures are supplied in a liquid 
form. 

Owing to the method observed for the storing of 
the preparation in airtight tins, the bacillus will 
retain its virulence for some three months, but care 
must be observed in excluding sunlight from the 
medium when opened, as the microbe is quickly de- 
stroyed by such influence. 

No odor offensive to human beings is emitted by the 
medium, and it is also stated that even should the 
diseased rats crawl to their holes or die beneath floors, 
etc., no offense is created by their dead bodies, a con- 
tention which has not yet been disproved, though it 
would appear that decomposition in such instances 
must set up unhealthy conditions. In many instances, 
however, it has been observed that when the epidemic 
bfeaks out in a rat colony, the members as far as 
they are able endeavor to leave the stricken spot; 
large numbers of the animals at farms where the virus 
has been applied being observed crawling away along 
the paths and fences until overtaken by death. When 
floorboards have been torn up in a rat-infested build- 
ing, but few bodies have been found beneath, which 
tends to prove, that the rats upon the outbreak of the 
contagion among their members at once make an effort 
to leave the place. -In Great Britain several farms 
which swarmed with the pest have been completely 
cleared by the ratin bacteriologists of London, and 
the rats have not reappeared. 




Xbe Manufacture of Buttons. 

At the census of 1905, 275 es- 
tablishments, with a capital of 
$7,783,900, were reported as en- 
gaged in the manufacture of 
buttons. These factories fur- 
nished employment for 11,335 
persons, who earned an aggre- 
gate of $4,391,669, and the 
value of the products was 
$11,133,769; this including but- 
ton blanks and other products. 
The leading variety of product 
was pearl buttons. The value 
of the 13,143,553 gross of such 
buttons was $4,870,274. As be- 
tween fresh water and ocean 
pearl, the former greatly pre- 
dominated, with 11,405,723 
gross, valued at $3,359,167, or 
69 per cent of the value of all 
the pearl buttons. Twenty-one 
States engaged In the manu- 
facture of buttons, although 
only four had products valued 
at more than $1,000,000. New 
York was the leading State, 
with $3,849,317; New Jersey 
had $1,592,261; Iowa, $1,500,- 
945; and Connecticut, $1,446,- 
219. Almost one-half of the 
pearl buttons and about two- 
thirds of the vegetable ivory 
buttons were manufactured in 
New York. All the bone but- 
tons were made in Pennsyl- 
vania. Button blanks were 
produced mainly in Iowa, the 
reports showing for this State 
4,575,814 gross and a value of 
$594,946, or about two-thirds of 
the total. 



PHOTOGEAPH WITH TAPESTEY EFFECTS. 



Le Chatelier says that nitro- 
gen to the extent of 0.02. to 
0.045 per cent in steel is enough 
to " cause the metal to break 
easily and to destroy duc- 
tility. 
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AN IMPROVED BAILWAY SPIKE. 
A recent invention provides an improved railway 
spike, so designed as to make it impossible to jar 
the spike loose, no matter whether the rails are closely 
mated or not. The main body of the spike is of the 
same dimensions as an ordinary spike, except that the 




which hats, gloves, and the like may be placed. At 
the rear the chamber extends to the top of the chair 
back, providing a space, B, in which coats and similar 
garments may be hung. Access to the lower chamber 
may be had by raising a hinged section, C, of the chair 
seat, while the chair back is provided with two doors, 
D, which may be opened to provide access to the arti- 
cles hung in the chamber B. To the side walls of the 
chamber B two rails, E, are secured. These are formed 
with notches to receive the ends of transverse bars. 
A number of these bars may be used, setting them in 
different notches,, and thus increasing the capacity of 
the cabinet. The transverse bars are provided with 
hooks or hangers which are free to slide along the 
bars to a convenient posi- 
tion. In use the device may 
serve as a hall chair and do 
away with the usual hat-rack 
and clothes tree. The inven- 
tor of this combined chair 
and cabinet is Mr. Charles J. 
Vlasak, of 3342 South Comp- 
ton Avenue, St. Louis, Mo. 



AN IMPROVED BAILWAY SPIKE. 

head has a somewhat greater elevation. The spike is 
formed with a tang which projects laterally, and is 
secured to the tie to serve as a brace and hold the 
head against the base flange Of the rail. A view of the 
spike and the method of its application is shown in 
the accompanying engraving. The tang is indicated 
at A, and is connected at one end with the spike 
proper B, while near the other end it is formed with a 
short spur C. Beyond the spur the tang terminates 
in an eye D, while the opposite end of the tang ter- 
minates in a head E. In applying the spike the main 
body B is first driven into the tie, so that the head E 
will overhang the flange of the rail. Then the spur 
C is driven into the tie, and a nail or spike is driven 
through the eye of the tang into the wood. With the 
spike thus firmly braced, it is next to impossible to 
pry it up by any jarring of the rail. That this is so 
is made apparent by the positions (shown by dotted 
lines in the engraving) which the spike would have 
10 assume when pried out of the wood by a force ap- 
plied to the head E. It will be clear from these dotted 
positions that the body B must tear its way through 
the" tie, and not merely be withdrawn in the axial di- 
rection as in the ordinary spike. In. other words, the 
spike becomes a lever, with its fulcrum at G and D. If 
the head E were lifted, the lower end of the body would 
have to tear an arcuate path through the wood. The 
inventor of this improved railway spike is Dr. Thomas 
W. Carey, Jr., of S09 Canal Street, New Orleans, La. 



AX ATTACHMENT FOB 
SAWING LOGS. 

Pictured in the accompany- 
ing engraving is a support or 
guide for a saw, which may 
readily be attached to a log 
or timber with ordinary tools 
to facilitate the sawing of the 
log. The details of this at- 
tachment are shown in Fig. 1. 
The attachment consists of a clamp adapted to 
be secured to the handle A of an ordinary ax. 
The clamp comprises two jaws B, through which 
a bolt is passed. The upper end of this bolt terminates 
in the support C. The support consists of two parallel 
arms, between which a roller D is mounted to rotate. 




COMBINED CHAIB AND CABINET. 

Pictured in the accompanying engravmg is a chair 
which is formed with a cabinet in which various 
garments may be hung. The cabinet is so arranged as 
to provide ready access to the garments and it should 
form a convenient household device in which one may 
hang his overcoat and keep his hat. The details of 
the cabinet are clearly shown in the illustration. Be- 
neath the seat of the chair is a box or chamber in 




AX ATTACHMENT FOB SAWING LOGS. 

The bolt which passes through the jaws of the clamp 
is fitted with a wing nut F, and by turning this nut 
the jaws may be pressed together on the handle of the 
ax. In use the ax is driven into the log, and the clamp 
is then made fast with the support C, standing ver- 
tically. The saw E is then guided between the arms 
of the support C, and the back of the saw rests on the 
roller D. . With the saw thus supported and 
guided, it may be operated in the usual manner 
to saw through the log. The roller may be 
mounted near the outer end of the support 0, 
or close to the jaws. In the former case the 
saw will operate between the roller and the 
jaws, and the support C must be mounted to 
project downward. In order to permit of re- 
moving the saw from the support, it is prefer- 
able to support the saw on the outer side of 
the roller, guiding it in the open slot formed 
by the two arms of the support. The clamp is 
then applied with the support projecting up- 
ward instead of downward. A patent on this 
attachment for sawing logs has been secured 
by Mr. Levi Smith, of Marshfield, Coos County, 
Oregon. 



COMBINED CHAIB AND CABINET. 



COMBINED STEAM AND HOT-WATER HEATING 
APPARATUS. 

The accompanying engraving illustrates an 
invention which seeks to combine the advan- 
tages of hot water heating with those of steam 
heat. As is well known, hot-water systems can- 
not be used in tall buildings, . owing to the 
enormous pressure which would be developed 
in the pipes. The present invention, however, 
aims to, use the steam for distributing the heat, 
while the water is used in each radiator merely 
to retain the heat. The radiator is of the usual 
form, and is provided with a main fitting A. 
This connects at one side with the steam sup- 
ply pipe, while at the opposite side a pipe 



B extends through the lower portion of the radiator. 
A vertical pipe at the rear end of the radiator connects 
the steam pipe B with a condensing pipe G in the upper 
part of the radiator. The condensing pipe is formed 
with openings to permit the water which is condensed 
from the steam to drip out into the radiator. The end 
of the pipe G is closed by a plug, and a plug D just be- 




COMBINED STEAM AND HOT-WATEB HEATING 
APPARATUS. 

yond the pipe G partially closes the front section of the 
radiator from the other sections. The water of con- 
densation is trapped in the radiator, and rises to a 
point near the top, where a valve F carries off the sur- 
plus through a pipe E to the fitting A. The interior of 
the radiator opens into a chamber /, as shown in the 
cross-sectional view of the fitting A, and this is separ- 
ated from the chamber G by a valve H. In use the 
steam passing through the pipe B heats the water in. 
the radiator, and.t!.s heat from the water is given off 
slowly and uniformly, as in the usual water heater. On 
opening the valve H, the water in the radiator passing 
through the chamber J is permitted to enter the cham- 
ber G, whence it is drained off through the supply pipe 
of the radiator. The inventors of this heating appar- 
atus are Messrs. Alexander Zeck and Frederick Van 
Zeck, of Grafton, W. Va. 



BELL PIANO. 

The pleasing effects of bell music have hitherto 
largely been confined to clock and cathedral chimes, 
or to occasional use as a variation in orchestral pro- 
ductions. To be sure, we have sleigh-bell and hand- 
bell performances, but such music belongs in the class 
of freak exhibitions. Realizing that bell music would 
become very popular were it possible to play the bells 
with as much ease as stringed instruments are played, 
Mr. J. Havassy, of Copperhill, Tenn., has just invented 
an instrument which he calls the bell piano. As its 
name implies, it is a piano-like instrument in which 
bells are substituted for the strings. Details of the 
instrument are shown in the accompanying engraving. 
The keys A and B are connected with clappers C, ar- 
raged to strike the bells D. The latter are arranged 
in- two banks, the upper bank being connected with 
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A PIANO-LIKE INSTRUMENT IN WHICH BELLS ABE SUBSTITUTES 
FOB THE USUAL STBINGS. 
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the black keys D, and the lower one to the white keys 
A. The clappers are spring arms provided with weight- 
ed heads, and their connection with the keys consists 
of wires <?, fastened at one end to the clappers, and 
after passing through screw eyes, attached at their 
other ends to the keys. Just above each row of bells 
Is a damper E, secured to a board J, which is arranged 
to slide vertically. Normally, the dampers are kept 
clear of the bells by the upward pressure of springs N. 
Whenever it is desired to damp the bells, a pair of 
pedals are depressed, and these by means of connect- 
ing wires F serve to draw down the boards J, and bring 
the dampers E into contact with the bells. The keys of 
the bell piano are mounted in the usual way to rock 
on a bar K, and they are normally pressed upward by 
springs L and M. 



ODDITIES IN INVENTIONS. 
A Unique Umbbblla. — Owing to the fact that the 
handle-rod or stick of the ordinary umbrella Is cen- 
trally disposed, a single person can occupy only one- 




A UNIQUE UMBEELLA. 

half of the space beneath the umbrella, with the result 
that his outer shoulder Is usually exposed to the drip 
and rain. To remedy this defect, two inventors of 
Bridgewater, Va., have designed an umbrella which 
when raised will have the handle located to one side 
of the center, leaving the central portion of the shel- 
tered space unobstructed. This umbrella when closed 
has substantially the appearance of the ordinary ar- 
ticle. The umbrella stick is provided with the usual 
runner, but the stretchers Instead of being connected to 
the runner as In the ordinary umbrella, are attached 
to a carrier which Is connected with the runner by 
means of a pair of links. Hence, when the umbrella 
Is closed, the ribs fold closely against the umbrella 
handle, but when the umbrella Is raised they are tilted 
with respect to the handle, as illustrated In the en- 
graving. 

Alarm fob Fire Escapes. — It is usual for fire escapes 
to terminate in a ladder, which is hinged to the lowest 
landing and which is normally raised clear of the 
ground, so as to prevent unauthorized persons from 
mounting the Are escape. A recent invention provides 
an alarm device which Is attached to the hinged ladder 
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turn with it. In one of the bells a number of pro- 
jections are provided, and these contacting with the 
clapper serve to vibrate the latter and sound the bells. 
A Novel Toy. — A very simple toy has recently been 
Invented, which should prove quite attractive to small 
children. It consists of a wheel mounted at the end 
of a bar or handle. Secured to this bar is a cylinder, 




A NOVEL TOT. 

provided with a whistle at Its upper end. A plunger 
fits Into the cylinder, and is connected by a rod to the 
wheel. The .connection is eccentric, and hence, as the 
wheel is trundled along, the plunger moves in and 
out, 'alternately blowing and sucking air through the 
whistle. At each revolution of the wheel the whistle 
will be sounded twice. 

A Novel Churn. — Something decidedly novel in the 
way of a churn is provided by the invention which is 
pictured herewith. The churn comprises a cream re- 
ceptacle which is mounted on a spring arm, and by 
merely rocking this arm the cream Is churned. The 
cream receptacle consists of a can formed with a pair 
of double or spaced brackets at opposite sides. The 
rocking arm is formed of a spring rod or heavy wire 
provided with a frame at one end in which the can is 
received, and a coiled spring at the other end termi- 
nating in a vertical member which fits into a bracket. 




A NOVEL CHURN. 

The bracket may be secured to the wall at any desired 
location. The frame in which the can is received Is 
provided with two offsets, so that when inserting the 
can the brackets will pass through these offsets, and 
then by giving the can a half turn the frame will be 
received between the spaced members of each bracket. 
To operate this churn the spring arm is pushed, pro- 
ducing an oscillation of the cream can and causing 
the cream in the can to dash up and down in a closed 
curve somewhat as traced by the figure 8. The de- 
scending cream in passing the ascending cream causes 
a friction on the butter corpuscles not experienced in 
the ordinary churn. 

Sprayer for Hose Nozzles. — A simple attachment for 
hose nozzles has recently been Invented, which will 
permit the operator to control the. form of stream 
issuing from the nozzle. Thus the water may be per- 
mitted to flow either in a solid stream, or it may be 
sprayed to any extent desired. The device consists of 
a pan-shaped blade, which is hinged to the nozzle in 
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Ventilating Shoe Tree. — The advantages claimed 
for the ordinary shoe tree are that it will hold the 
shoe to the correct shape, and prevent the inner sole 
or sock lining from curling up at the edges. However, 
in order to make the shoe trees adjustable and provide 
necessary ventilation, It is the practice to make them 
of skeleton form, and hence the entire sole of the 
shoe Is not equally held In shape. A recent invention 
aims to remedy this trouble. The shoe tree is in the 
form of a complete or solid last, and In order to pro- 
vide for ventilation, a series of parallel slots are cut 




VENTILATING SHOE TBEE. 

therein. At the bottom of the tree these slots extend 
almost the entire length of the sole, but at the top 
they open only In the forward part of the tree. The 
tree is formed of two sections; and a simple device is 
provided for expanding the tree lengthwise to permit 
of adjusting it to different sizes of shoes. 

Improved Wrench. — The tool illustrated in the ac- 
companying engraving embodies several Improvements 
over the ordinary wrench. It is provided with oppo- 
sitely-disposed jaws, the jaws on one side being set at 
an angle, so as to permit of using the tool in corners 
or places that wo,uld render the use of the ordinary 
wrench, inconvenient or impracticable. The improved 
wrench Is of the quick-acting type. The shank of the 
tool Is provided with a fixed head, and is formed with 
a recess In which a half thread Is cut. The movable 
jaws carry a feed screw adapted to fit this threaded 
recess. The feed screw Is mounted in a hinged car- 
riage or frame, and when engaging the threaded shank 
is held In place by means of a spring latch. When it 
is desired to quickly adjust the wrench to the work 




IMPROVED WRENCH. 

the frame Is swung upward, so that the screw will 
clear the frame, and the movable jaws may then be 
set to any position desired. 

A Simple Garden Implement. — The man who raises 
his own vegetables should be Interested in the simple 
implement shown In the accompanying drawing. It 
consists of a combined hoe or cultivator and weeder. 
The implement is attached to a wooden handle sub- 
stantially like that of a hoe. It comprises a metal 
socket fitted with two diverging rods, which terminate 
in cultivator teeth of arrow-head outline. These are 
bent downward as shown. Secured to the two rods is 
a blade, which may be used for weeding. The operator 
thus has two tools at his command, either one of which 
may be brought Into use by merely turning the handle 
of the implement. 



In operating a coal-cutting machine by electricity the 
most economical means for transmitting power from 
the feed wire in the entry to the machine is, says an 
engineering contemporary, a cable which is carried 




ALARM FOR FIRE ESCAPES 



SPRAYER FOR HOSE NOZZLE. 



A SIMPLE GARDEN IMPLEMENT. 



m sucn manner that should it be lowered, the alarm 
would be sounded. The device comprises a cable at- 
tached at one end to the hinged ladder, which passes 
over a pulley secured to the second landing of the 
fire escape, and terminates in a counter-weight. The 
pulley Is mounted between a pair of bells, and the 
pulley shaft carries a clapper, so that as the pulley Is 
rotated when lowering the ladder, the clapper will 



such manner that It may be rocked toward or from 
the stream. The blade is formed with a handle which 
by means of a leaf spring bearing on the nozzle is 
normally pressed upward to keep the blade or deflec- 
tor clear of the stream. When the operator so desires 
he may press on the handle, bringing the deflector into 
engagement with the stream, and thereby spraying the 
water. 



about the mine with the machine. This cable is usu- 
ally 25Q feet long, sometimes longer, and is wound 
upon a convenient reel. The cable should be of the 
twin type, two wires being laid side by side, thor- 
oughly Insulated from one another and securely bound 
together. At the ends of each cable two hooks should 
be attached for making contact with the wire in th« 
entry. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

HOSE-SUPPORTER. — Mart T. Lewis, near 
Marseilles, 111. In this case the Intention Is 
to provide an Improved hose supporter ar- 
ranged to properly support the hose and to 
avoid all undue strain on the hose, thus pre- 
venting tearing thereof, especially at the con- 
nection of the supporter with the upper end 
of the hose. 



Electrical Devices. 

TROLLEY-POLE. — H. Bouchard, Austin, 
Tex. It will be found in this improvement 
that the pole is extensible and contractible, 
and that the means for retaining the pole In 
alinement with the bracket and in fixed rela- 
tion with respect thereto, is operated by the 
extension and contraction, of the pole, the ex- 
tending of the pole acting to release the re- 
taining means. 

INSULATOR. — Q. W. Carter, Canyonville, 
Ore. By the inventor's construction he avoids 
any displacement of the line wire holding the 
same permanently in connection with the in- 
sulator body and also makes the insulator 
bodies in contrasting colors so they will indi- 
cate by the color as well as by distinguishing 
marks the character of the current on the 
wire held to the body. 

HEATING DEVICE.— W. E. H. Morse, Al- 
gona, Iowa. The invention relates to a de- 
vice for applying heat to a portion of one's 
body, and is intended to be used in the prac- 
tice of therapeutics. The object is to pro- 
duce a device which will operate to concen- 
trate the heat upon the affected part. It is 
intended that this electric device is much 
easier to prepare for operation than a hot 
water bottle or similar device. 



Of (General Interest.. 

FOLDING PAPER BOX. — J. M. Yarnall, 
New York, N. Y. The purpose of this inven- 
tion is to provide a paper box that when not 
in use will fold flat, or which will accommo- 
date and perfectly adapt itself to cylindrical 
objects or objects that are practically of that 
form, and further to so construct the box that 
it will be very simple and exceedingly eco- 
nomic. 

TESTING APPARATUS.— J. M. Von Has- 
sf.l, Lima, Peru. This apparatus is more 
especially designed for testing the resistance 
or strength of air dried bricks and similar 
materials used in building houses, with a view 
to determine whether the walls of such houses 
are safe or of sufficient strength to bear an- 
other story or to allow the use of heavy ma- 
chinery in the building, etc. 

DRIER. — H. W. Rayner, Eagle Lake, Tex. 
This improvement is especially designed for 
drying bagasse, or crushed cane, milled or dif- 
fused sugar cane from a sugar mill. For this 
purpose Mr. Rayner utilizes waste heat ; that 
is, the flue gases or the resultant of heat after 
it has been utilized as heat of direct com- 
bustion to raise steam under a boiler, hi heat- 
ing the drier for driving oft the moisture. 

ORE-CONCENTRATOR. — R. H. Manley, 
San Francisco, Cal. Broadly stated the inven- 
tion comprises a revoluble and vibratory bowl 
in which the tailings containing gold or other 
metal are placed. As the tailings are lighter 
than the gold, they are worked to the surface 
by the vibratory motion and thence carried 
over the top edge of the bowl under the action 
of the centrifugal force developed. 

BOAT-DETACHER. — E. H. Lindman, San 
Pedro, Cal. Means are provided by this In- 
ventor whereby the boat may be automatically 
released by the action of the water in case 
of a vessel sinking ; or by which the boat 
may be quickly released by hand whenever de- 
sired. The devices can be used with boats 
now supplied to vessels and require no change 
in the construction of • such equipment of 
vessels. 

PROCESS FOR PRODUCING ELECTRIC 
RESISTANCE . BODIES.— J. Kran,nichfeldt, 
Cologne, Prussia, Germany. For the purpose 
of this invention, the conducting particles of 
the mixture, before it binds or before it finally 
solidifies, are directed or adjusted, similar to 
particles of a coherer, by the electric current 
or by electric impulses or undulations. By 
doing this in one or more operations the elec- 
tric resistance of the body is reduced, and 
this condition is fixed or becomes permanent 
by the subsequent solidification or binding 
thereof. 

PICTURE-FRAME. — Eleanor G. Hewitt, 
Ringwood Manor, N. J. This frame is more 
especially designed for holding and displaying 
interchangeable pictures, drawings and the like, 
and arranged to protect the picture against 
dust, and to permit convenient and quick open- 
ing of the frame for removal of a picture and 
the. substitution of another. 

DRY ORE-CONCENTRATOR.— J. Hdbert, 
Reno, Nev. The object of the improvement is 
to provide a machine to separate the gold 
from dry gravel or tailings by means of a 
table having thereon riffles adapted to catch 
the heavier and finer particles, or values, as 
the gravel travels over the table, which is 
swung up and down vertically and oscillated 
laterally, as well as given a shaking or jar- 
ring motion by further means. 

TIGHTENER. — J. M. Evans, Chanute, Kan. 
An object of the invention is to provide a 



device by means of which single" wires as well 
as strips of woven wire fabric of different 
widths can be drawn taut to permit the same 
to be properly mounted upon fence posts and 
the like. The tightener has clamping means 
for securely holding wide strips of woven wire 
fence material and serving to draw the same 
taut in constructing fences and the like. 



Hardware. 

NUT-LOCK. — C. B. Stillwell, Jackson- 
ville, Fla. This invention has reference to 
nut locks which are used for preventing the 
accidental displacement of nuts from their 
bolts. It is capable of use in many connec- 
tions, but is especially adapted for use at 
rail joints for preventing the disconnection of 
the nuts on the bolts which fasten the fish 
plates in position. 



Household Utilities. 
KITCHEN DEVICE.— E. A. Hudson, Oquaw- 
ka, 111. The object in this instance among 
others is to provide a device for trimming 
the edges of pies, punching ventilation holes 
in . the top pastry thereof and also crimping 
and sealing the edge of the pie simultaneously, 
when the device is placed down in cutting 
position and slight pressure is exerted. 



Machines and mechanical Devices. 

DITCHING-MACHINE. — L. Thortvedt, 
Glyndon, Minn. One of the purposes of the 
invention is to provide a very light form of 
machine adapted to be drawn or driven by a 
steam or other motor, and to provide the 
driving shaft with a hoisting capstan, and 
one or more drag capstans that assist in the 
filling of the shovels or scrapers to be hoisted, 
which drag capstans are independent of the 
hoisting capstan. 

BALANCED VALVE.— L. J. Riqsby, Man- 
ning, Tex. In the present patent the inven- 
tion has reference to balanced valves for gen- 
eral use and more particularly to a type of 
valve suitable for use in sawmill mechanism 
for the purpose of manipulating the supply of 
steam or similar elastic medium to the part 
commonly designated as the shot gun. 

BURGLAR-ALARM BOX.— A. Lo Faro, New 
York, N. Y. The invention has for an object 
primarily to automatically and continuously 
sound an alarm should the box be picked up 
and attempted to be carried away by an un- 
authorized party. The box is particularly de- 
sirable as a safety deposit means for valu- 
ables at theaters and other public places, for 
which the invention is more especially in- 
tended. 

CANE CUTTER AND CRUSHER.— C. W. 
Harris, Hawkinsville, Ga. In this case the 
invention pertains to cutters and crushers for 
sugar cane and the like, and the more par- 
ticular object being to produce a simple ma- 
chine of this type, operated by hand, and 
exceedingly simple in its construction and oper- 
ation. 

ENGINE-STARTER. — H. P. Francis, Oro- 
yllle, Cal. The apparatus is for use in start- 
ing engines, particularly internal combustion 
engines, and belongs to that class In which a 
spring or other means of storing energy is 
employed, the spring being wound by the nor- 
mal operation of the engine and reversed to 
turn the engine when the same is to be start- 
ed. The action of the mechanism is as nearly 
automatic as possible. 



Prime Movers and Their Accessories. 

ROTARY ENGINE. — R. H. Wright and 
M. S. Gill, Mexico, Missouri. The engine will 
be found especially useful in compounding, in 
doing which the primary and secondary en- 
gines, etc., may be constructed alike, except 
varying as to size, as is usual in compound 
engines, and those of the series may be suit- 
ably geared, as will be understood by those 
skilled in the art. This special adaptation 
results largely from the relative arrangement 
and number of abutments with respect to 
piston blades, whereby steam exhausted from 
one engine to the succeeding is taken from 
between closed abutments. 

COMPRESSOR FOR INTERNAL-COMBUS- 
TION ENGINES. — H. W. Adams, Fargo, N: D. 
In the present patent the invention relates to 
a compressor, and more particularly to means 
for controlling the inlet valve according to 
the pressure created in the delivery pipe from 
the compressor. The construction is particu- 
larly applicable to two-cycle internal combus- 
tion engines. 



Hallways and Their Accessories. 

CAR-STAKE.— T. Ellis, Tacoma, Wash. 
The object of the invention is to produce a 
car stake which will constitute a good sub- 
stitute for the wooden stakes now employed, 
and which can be readily brought into opera- 
tive position when the logs are to be loaded 
in the car. 

RAILROAD CURVE TESTER AND GAGE. 
—J. T. Taylor, South Boston, Va. The in- 
vention may be used either in laying a new 
track or in correcting an old one, by track 
hands having no special knowledge of survey- 
ing, the device enabling the ordinary workman 
to correctly lay a curve of any desired radius 
or correct irregularities of an old curve. It is 
especially useful on short curves of street rail- 
roads. 

RAILWAY SAFETY APPARATUS.— R. H. 



Hdnt, Chelsea, N. Y. This apparatus is de- 
signed for use In connection with track devices 
for controlling a locomotive, and has for its 
object to provide means adapted to automati- 
cally shut oft the supply of steam to an 
engine cylinder and apply the brakes when a 
track device or obstruction is met in the path 
of the engine adjacent to the rail. 

CAR-STAKE. — J. Felkey, Bemidji, Minn. 
The stake is for use in lateral support of tim- 
ber or logs, piled as a load upon a platform- 
car. The object of the invention is to pro- 
vide novel details of construction for a car- 
stake, which will reliably hold it erected and 
permit the ready release of the stakes so that 
it may be rocked into a plane below the bot- 
tom of the car for a convenient lateral re- 
moval of the load therefrom. 
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and Queries 



Pertaining to Recreation. 

PUZZLE. — R. D. Martin, Habana, Cuba. 
In the present patent the invention has refer- 
ence to puzzles, and the object is the pro- 
vision of a new and improved puzzle, arranged 
to afford a considerable amount of amusement 
and to require skill on the part of the player 
in successfully solving the puzzle. 

SWITCH FOR PLEASURE-RAILWAYS.— 
S. E. Jackman, New York, N. Y. The object 
here Is to provide a switch, arranged to permit 
of conveniently and quickly running the cars 
from a storage floor to the track of the rail- 
way, and from the track back to the storage 
floor, as required by the demands of the 
traffic, and without seriously interrupting the 
running of the railway. The invention refers 
to inclined or switch-back pleasure railways. 

PORTABLE COASTING DEVICE.— J. C. 
Boyle, Calgary, Alberta, Canada. The con- 
struction of. this device enables It to be quickly 
placed in position for use on a lawn, porch, 
or indoors, and afford great amusement for 
children. It will not injure persons, clothing 
or furniture ; It may be used by a number at 
a time and folded into a compact package when 
not in use. 



HINTS TO CORRESPONDENTS. 

Names And Address must accompany all letters or 
no attention will be paid thereto. This is for 
our Information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in -mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Soientifio American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Pertaining to Vehicles. 

MOTOR-VEHICLE.— J. Ritchie, New York, 
N. Y. The aim in this invention is to pro- 
vide a device in which the driving shaft car- 
ries a hollow shaft free to rotate thereupon 
and actuated by a coiled spring, and a clutch 
for operatively connecting the driving shaft 
and the hollow shaft, the latter being adapted 
to be operated to wind the spring when* it has 
run down. 

TRUNK-FASTENER.— G. J. Loos, New 
York, N. Y. The invention has in view the 
provision of a device which may be easily and 
quickly adjusted, and which will securely 
strap or clamp a trunk to a vehicle or in any 
other relation in a manner that the trunk will 
be rigidly held, and cannot be unauthorizedly 
cut loose and stolen. 

EXPLOSIVE-MOTOR.— C. R. Gergler, New 
York, N. Y. The invention relates particularly 
to air-cooled, four cycle explosive motors in- 
tended to be used for the propulsion of motor 
cycles of that type having admission and ex- 
haust valves at the top of the cylinder, and 
wherein the latter is further provided with 
one or more exhaust ports, so situated that the 
piston on reaching the lowest point of stroke 
allows the interior of the cylinder to come in 
communication with the atmosphere. The pur- 
pose is to provide the cylinder with means 
whereby to open or close said ports at will. 

TRACTION- VEHICLE. — R. E. Zager, Brans- 
comb, Cal. An object of this invention is to 
provide a vehicle in which the vehicle body is 
mounted on a plurality of swivel trucks which 
may be propelled singly or collectively by a 
single engine. Another object is to provide a 
novel steering gear whereby all the parts may 
be simultaneously swiveled without swiveling 
the trucks, and whereby the trucks may be 
swiveled as well, if desired. 



Designs. 

DESIGN FOR A JUG.— O. Kopel, New 
York, N. Y. In this ornamental design for a 
jug the body of the article has the form of 
a "Teddy Bear." The sitting position of the 
animal with extended hind legs forms the base 
of the jug, the handle being situated in its 
back. 

DESIGN FOR A HACKSAW-FRAME.— L. A. 
Kimball, New York, N. Y. This patent for a 
design ■ includes a frame proper of an ' orna- 
mental form or configuration and a handle, the 
whole presenting a very neat, gracefully 
curved, yet substantially embodied imple- 
ment. 

DESIGN FOR A CAMPAIGN-BUTTON.— 
C. F. Pearson, Portland, Ore. The orna- 
mental design shows a circular button with 
a distinct and attractive monogram T. C. B. 
completely filling the area of the circle and 
each letter represented by a different color or 
texture against the background of the button. 

DESIGN FOR A PIN OR BUTTON HEAD. 
— D. P. Barry, New York, N. Y. This new 
and ornamental design for a pin or button 
head has a very blunted oval form, the out- 
lines of the exterior and those of the inner 
surface being purposely slightly irregular. A 
letter m occupies the mottled surface of the 
inner oval. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents eaeh. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 



(10687) W. F. L. M. asks: 
Will you settle a dispute that is going the 
rounds in this community? A claims that 
black cloth is the warmest wear' at all times of 
the year. B claims that white cloth is the 
warmest. Which is right? A. So far as color 
has any effect upon the warmth of a garment, 
black is the warmest and white the coolest. 
Black absorbs heat and white reflects heat to 
the highest degree. Henee white is worn in 

I summer and black in winter. A garment how- 
ever derives its warmth more from its texture 
than from its materials or color. The larger 
amount of air held in the meshes of the cloth 
makes a garment warmer than one which holds 
less air. 

(10688) E. B. says: The question 
has arisen whether the Atlantic cable rests 
upon the bottom of the ocean or not. A claims 
it does, while B claims that it does not, the 
density of the water supporting it in many 
places. Kindly advise which is correct. A. 
The Atlantic cable rests upon the- bottom of 
the ocean all the way, or else it would break 
by reason of the strain upon it, from its own 
weight. Anything which sinks in water at sea 
goes to the bottom. The density of the water 
at great depths is but slightly greater than at 
the surface, since water is. practically incom- 
pressible. Everything, excepting mercury and 
glycerine, both liquids, is more compressible 
than water. The densest steel is more com- 
pressible than water, and will grow heavier by 
compression more rapidly than water will. 
There is no foundation for the popular notion 
of things floating at a certain depth under 
water because the water has grown dense 
enough to support them. See answer to Query 
10485, Vol. 96, No. 13, which we send for ten 
cents. This gives a full discussion of the sub- 
ject, with reference to authorities. 

(10689) A. W. S. says: Please tell 
me the name of the best cheap non-conductor of 
heat. A. A vacuum is the best non-conductor 
of heat. The best material for this purpose is 
asbestos. 

(10690) C. W. S. asks: Will you give 
me an explanation of the action of a mute 
on a violin or cello? A. The effect of the 
mute on a violin string is to reduce the am- 
plitude of the vibration of the string. The 
periodicity of the vibration being unchanged, 
the air vibrations causing the sound are at 
the same rate and the note is unchanged, but 
the reduced amplitude of the vibration de- 
creases the volume of sound. 

(10691) J. W. B. asks: Is it possible 
to convey a current of electricity from a bat- 
tery, stored in a locomotive, to the rail, 
through the axle and wheel? Does not the 
oil bearing interfere with a perfect connec- 
tion? A. We presume it Is possible to convey 
a current of electricity from the locomotive to 
the rail through the axles and wheels, though 
we never tried the experiment. We think so, 
because the current from the overhead trol- 
leys goes through the motor and the. axles to 
the rail and returns to the power house in 
that way only. 

(10692) H. J. N. wishes to know how 
to remove Indelible ink marking from clothing. 
A. Indelible inks are of such variable charac- 
ter that it is quite impossible to reply. Many 
of these inks have nitrate of silver as a basis ; 
in this case, a solution of hyposulphite of soda 
might help. Some other inks might possibly 
be bleached out with javelle water and weak 
muriatic acid ; this can be used only on white 
goods, as most dyes would be destroyed. Pos- 
sibly also a solution of sulphurous acid might 
be of service. 

(10693) R. L. N. asks: Can you tell 
me how to construct a lamp or light that 
will burn under water (outside of an electric 
device). Any hints how to proceed will be 
appreciated. A. Any lamp will burn under 
water if protected from the water and sup- 
plied with air. We do not know any other 
way to produce a light under water. An elec- 
tric light does not need air, a fact which 
renders it easier to have light under water by 
electricity, but this is out of the question with 
you. The metal potassium will burn under 
water. No means has been devised for util- 
izing the fact for illumination. Its cost is 
too great for such a use. 
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(10694) P. N. F. asks: 1. What would 
be the effect on a corrugated iron roof if 
lightning should strike it? Is it dangerous to 
the inmates of a house to use such material for 
a roof? A. If your corrugated iron roof is 
connected with water or moist earth at several 
points by heavy telegraph wire or small iron 
rods, it will serve very well as a lightning rod 
to protect the premises from being struck. If 
not connected to the earth, we think it is a 
source of peril. 2. Of what cheap material 
can we make a belt about 8 feet in length for 
light service, width 1^ inches? A. Belts are 
either made of leather or webbing. They must 
be inelastic, so as not to stretch in service. 
We do not know of any cheap substitute for 
regular belting. 

(10695) A. A. W. says: I have a brass 
coil boiler, in which there is a great deal of 
sediment and scale and which is steaming 
poorly ; please advise me what preparation I 
can clean it out thoroughly with. A. You fan 
clear the sediment and incrustation in your 
boiler by injecting a strong solution of caustic 
soda, say 10 per cent of the contents of the 
boiler, using it for the day; then blow out 
while steam is up, and repeat for a few days. 

(10696) N. P. L. asks: 1. About an 
ink which can be used with a drawing pen 
upon zinc and which when dry or burned in 
will be acid-proof. A. Ink for Zinc Labels: 
Take 1 drachm verdigris, . 1 drachm sal-am- 
moniac powder and ^ drachm lamp black, and 
mix them with 10 drachms water. This, will 
form an indelible ink for writing on zinc. 2. 
A means for an amateur to impart a polish 
(high) to chestnut boards. A. Fill the wood 
with any good filler, let it dry, then apply a 
good varnish, two or three successive coats. 
Rub it down with powdered pumice stone, then 
with rotten stone, and finally finish with whit- 
ing, all in water. Apply with a felt or flannel 
rubber. 

(10697) B. G. I. asks: What is meant 
by a twenty per cent grade? A. A twenty 
per cent grade rises or falls 20 feet for every 
100 feet measured horizontally and not on the 
slope. In other words, the grade is measured 
by the tangent of the angle of inclination and 
not by its sine, so that a 100 per cent grade 
corresponds to an inclination of 45 deg. and 
not to an inclination of 90 deg. A slope, as 
of an embankment, is usually designated as of 
so many to 1 ; for instance, the usual slope 
of earthwork is 1^ to 1, meaning 1^ hori- 
zontal to 1 . vertical. But, conversely, the 
grade of a road is sometimes given as of 1 
in so many, meaning a rise or fall of 1 foot 
vertically for so many, feet measured hori- 
zontally ; for instance, a grade of 1 in 20 
would be a 5 per cent grade and of 1 in 5 
would be a 20 per cent grade. You will find 
such matters explained in Trautwine's "Civil 
Engineer's Pocket Book." Price, $5. 

(10698) T. M. G. asks: In still air 
will two spheres of the same size, one of 
aluminium and one of lead, fall from a given 
height in the same time? A. Since the ve- 
locity of a freely falling body is dependent only 
upon the mass of the earth, it follows that all 
bodies will fall in a vacuum with the same 
velocity, viz., 32.16 feet at the end of the first 
second of fall ; and since the air will resist 
two spheres of the same size equally, because 
they displace the same weight of air, it follows 
that the two spheres of the same size will fall 
with the same velocity under the action cf 
gravity in the air, and therefore will fall 
through a given height in. the same time. 

(10699) R. H. J. writes: I desire to 

purchase books which would thoroughly inform 
me upon the following case : A building is 
lighted with 23 incandescent lamps arranged 
in parallel. The current is supplied through a 
transformer which reduces the voltage from 
2200 to 110. A man takes hold of the socket 
of one of the lamps and is killed. I want to 
be able to inform myself on the following ques- 
tions : First, the precautions necessary in 
handling high-tension currents and where the 
danger points are. 2. The liability of trans- 
formers to leak, break down, etc., thus deliver- 
ing the full voltage to the wire leading from 
it, etc. 3. What is the cause of death? Is 
it wattage, voltage, amperage, and what is the 
usual amount necessary to kill a person? 
Would the current coming from a transformer 
cutting it down to 110 volts and necessary to 
supply 24 incandescent lamps be sufficient? 
Would that supplied to one of these lamps be 
sufficient? A. Thompson's "Elementary Les- 
sons in Electricity," price $1.40 by mail, con- 
tains as much as is given in any one book upon 
the topics concerning which you inquire. Rub- 
ber glovesand tools with insulated handles are 
necessary for handling wires carrying current 
above 110 volts. This pressure may have in- 
flicted severe injury or even death in extreme 
cases, but we do not recollect any instance of 
death from it. In the case cited it would seem 
as if there must have been a connection with 
the primary of the transformer. Death is 
caused either by the shock of the current or 
by the disintegration of the "vital tissues from 
its continued action on them. The amperes 
are the agent of electrolysis ; the volts deter- 
mine the amount of amperes which can flow 
through a circuit in proportion to its resist- 
ance, as expressed in ohms. The resistance of 
the human body is a variable quantity, from 
a few hundred to perhaps five thousand ohms. 
What current a man can get is not a question 
of the supply of one lamp or any number of 
lamps. It is a matter of the voltage of the 
current and the resistance of the body. 



(10700) S. N. F. asks: How can I re- 
move nitric acid stains from a blue cloth coat 
and bring it back to its former color? The 
acid having been dropped on the cloth and 
pressed with a smoothing iron, causing the 
part of the cloth where the acid dropped and 
was pressed to turn yellow. A. The stain 
caused by nitric acid on blue cloth can be re- 
moved by the immediate use of ammonia, in 
case the acid was weak. Strong acid will 
usually give a permanent stain". With an old 
stain from nitric acid nothing can be done. 

(10701) C. M. B. says: If I were to 
take a cannon 3 inches in diameter and 1 inch 
bore and fit a screw cap firmly on the mouth of 
it, and then explode a piece of guncotton with- 
in, while the cap is screwed on: 1. Would 
the cannon burst? A. Plugging up a cannon 
charged with guncotton is a dangerous ex- 
periment. The charge would burst the cannon 
or blow out at the vent. y 2. After cooling it 
would there be any explosion upon unscrew- 
ing the cap? A. There will be no. danger in 
opening the cannon after explosion if it did 
not open itself 3. Do you think the heat 
generated within the cannon would be suf- 
ficient to melt an iron or brass screw % inch 
or % inch in diameter? A. The heat of the 
explosion is too quick to melt the screw. 

(10702) B. A. E. writes: I would be 
pleased to know by what chemicals or solutions 
blue prints may be changed from their original 
color (blue) to colors heretofore discovered? 
A. Blue Prints, to Change to Brown: Borax, 
2% ounces; hot water, 38 ounces. When cool 
add sulphuric acid in small quantities until 
blue litmus paper turns slightly red, then add 
a few drops of ammonia until the alkaline re- 
action appears and red litmus paper turns blue. 
Then add to the solution 154 grains of red 
crude gum catechu. Allow it to dissolve with 
occasional stirring. The solution will keep 
indefinitely. After the print has been washed 
out in the usual way, immerse it in the above 
bath a minute or so longer than it appears 
when the desired tone is reached. An olive 
brown or a blackish brown is 'the result. Tb 
Make Blue Prints Green : Make four solutions 
as follows : Solution A. Water 8 ounces and a 
crystal of nitrate of silver as big as a pea. 
Solution B. Hydrochloric acid 1 ounce and 
water 8 ounces. Solution C. Pour a solution 
of iodide of potassium (iodide of potassium 1 
ounce and water 8 ounces) into a saturated 
solution of bichloride of mercury until the red 
precipitate is just dissolved^ and then add four 
times as much water as the resulting solution. 
Solution D. Water 16 ounces and iodide of po- 
tassium 1 drachm. Then take the blue print 
and bleach it with solution A, when the image 
will become pale slate color or sometimes a 
pale yellow. ' Then wash thoroughly and im- 
merse the print in solution B, when the image 
will again become blue. Then, without wash- 
ing, immerse the print in solution C, when the 
image will become green but the "whites" will 
be of a yellow tint. Then put the print in 
solution B again, without washing. Then wash 
and pour solution D over the print to purify 
the whites and to give the green image a bluer 
tint ; but do not leave print in this solution 
too long, as it has a tendency to make the 
print blue again. 

(10703) C. C. asks: Please answer the 

following questions : I do not know whether 
the name is correct, but I have heard that 
selenium, a metal, changes its resistance to 
electricity when- light strikes it. Kindly in- 
form me about the price, the resistance it 
offers per square meter of surface, and whether 
the supposition that it increases its resistance 
when light strikes it is correct ; also how sensi- 
tive it is. A. Selenium is not a metal, but 
an elementary substance which in its ordinary 
condition is a brittle solid of a glassy luster 
and fracture and a brown color. It melts at 
about 430 deg. Fahr., vaporizes at about 1,300 
deg., and burns with a blue flame, giving out 
an odor resembling that of putrid horseradish. 
Ordinary selenium is a very poor conductor, 
having an electrical resistance 37,500,000,000 
times that of copper. When annealed for sev- 
eral hours at a temperature just below its 
melting point, with subsequent slow cooling, it 
forms a crystalline substance with a lower re- 
sistance. It is now sensitive to light. Its 
resistance is reduced, not increased, in propor- 
tion to the square root of the illumination ; 
and also the effect is greater with a high elec- 
tromotive force than with a low one. Narrow 
strips of annealed selenium are formed between 
the edges of broad plates of metal, so that the 
cross section is considerable, and thus the re- 
sistance is reduced while the area exposed to 
light is considerable. This is a "selenium 
cell." When the light strikes it, its resistance 
may be reduced as much as one-half. A cell 
whose resistance in the dark was 300 ohms 
dropped to 150 ohms in the light. Such a cell 
is not a generator of electricity, but a measur- 
ing instrument for determining the intensity of 
light. 

.(10704) V. A. L. asks: 1. Will you 
kindly explain the action of the inductor 
alternator, of the type not having a large 
cylinder at one end? A. The toothed pro- 
jections upon the moving portion are called 
the inductors. The surrounding frame has 
projections of the same shape and size, which 
constitute the cores of the armature coils. 
When these two sets of projections are oppo- 
site each other, the magnetic reluctance is at 
the minimum -and the nagnetic flux through 
the armature coils is at the maximum. Simi- 
larly, when the inductors are in the inter- 



mediate position, the flux is at a minimum. 
Thus the current is produced without moving 
wire, or collecting devices, with their attend- 
ant risk of chafing and loss of energy by fric- 
tion. See Sheldon's "Alternating Current 
Machines," price $2.50, by mail. 2. Why is 
it that, although the current f rom ' an X-ray 
induction coil is alternating, the discharge 
passes through the tube in only one direction? 
A. The secondary current in an induction coil 
is not alternating when the discharge points 
are drawn out so far that the spark passes 
only when the primary circuit is broken. The 
current then is a succession of impulses' all 
in the same direction, the current produced by 
the making of primary current is suppressed, 
not being able to leap the gap. The X-ray 
tubes used with direct current in the primary 
coil are all energized in this manner. Their 
current is unidirectional and discontinuous, 
and not alternating. 3. In the 110-volt alter- 
nating-current system of incandescent light- 
ing, why is it that, though the circuit is al- 
ways complete . through the primaries of the 
transformers, more power is required when 
more lamps are put in use on the secondary 
circuit? A. In any system of incandescent 
lighting by multiple arc, or parallel arrange- 
ment, when one lamp is on, the resistance is 
such that only the current required for that 
lamp can flow ; when two lamps are turned on, 
the resistance is half of what it was before, 
and twice as much current flows. More power 
is tfc^refore required of the generator. If no 
lamps were lighted, the generator would not 
be called upon for any current, and it would 
run free, offering no resistance to motion ex- 
cept the friction of its armature shaft. This 
is true of all dynamos, alternating or direct. 
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Law of Contracts. By John C. Wait. 
New York: The Engineering News 
Publishing Company. 8vo. ; cloth. 
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Between the contractor and the financier, in 
any undertaking of magniture, stands the en- 
gineer. Upon him rests the weight of success 
or of failure, the duty of furnishing ideas and 
of seeing . that they are faithfully carried 
out. No portion of the engineer's work is more 
important than the drawing up of specifications 
and contracts. What to insist upon, and what 
to omit in technical documents is a problem 
often solved only by painfully bought experi- 
ence. Under the auspices ,of the excellent 
Journal, Engineering News, two lectures, one 
by Dr. Waddell and the other by Mr. John 
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Economics of Railway Operation. By 
M. L. Byers. New York: Engineer- 
ing News Publishing Company, 1908. 
8vo.; -cloth; 672 pages, illustrated. 
Price, $5. 
During the early days of railroads, the entire 
problem of their possible usefulness, being new, 
was given consideration from a broad stand- 
point, and by men of great ability, so that the 
writings of Stephenson, De Pambour, Lardner, 
Ellett, Fink, and others contain primary 
economic truths which are of great interest 
and value at the present day. After the first 
period of analysis, came, in the history of 



railway operating methods, a period of manage- 
ment by application of direct personal leader- 
ship in the solution of problems as they arose. 
With the growth of the railroads, however, 
and with the increase in the number of details, 
came a difference in the methods of handling 
railway affairs. Departments were created, 
divided, and again and again subdivided. 
Officials found that more and more elaborate re- 
ports to guide them were necessary ; the day 
of the specialist arrived. This resulted in the 
collection everywhere of great masses of data, 
more or less available, in regard to current ap- 
paratus. The author of this work has brought 
into view the general outline of the mechanism 
of railway operation as it is carried on to-day. 
He develops the principles which have gov- 
erned in producing the form this mechanism 
has assumed, and those which underlie its 
economic use. While the amount of detail 
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cations of the subject to make it possible for 
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written with a clear understanding of the sub- 
ject. 
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Graham Renshaw. London: Sher- 
ratt & Hughes. 8vo.; illustrated; 
225 pages. Price, $2.40. 
There is nothing startling in the photographs 
illustrating Mr. Renshaw's work, either in 
clearness or in the manner in which they were 
taken. They do, however, explain and make 
clear a very interesting text, written with no 
mean degree of skill by one absolutely familiar 
with animals, from both the historical and the 
zoological standpoint. Mr. Renshaw has a par- 
ticularly graphic pen, and his picturings of 
the haunts of the beasts he describes are sur- 
passed in vividness by the productions of few 
authors. 
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and Courier by August Kohn. 
Charleston, S. C. : The Daggett 
Printing Company. 8vo.; paper; 228 
pages. 

A description of the conditions existing 
among the cotton mills and cotton-mill opera- 
tors of South Carolina. 

Composite of Southern California. By 
Harvey Monroe Hall. Berkeley, Cal.: 
The University Press. Quarto; 
paper; 296 pages. 

The results of a systematic study of the 
Southern California members of the family 
Composite. The aim is to present in an in- 
telligible form the present knowledge of the 
group as it occurs within the indicated area. 

The American Annual of Photography. 

1908. Vol. XXII. Edited by John 
A. Tennant. New York: Tennant 
& Ward. 8vo.; paper cover; 336 
pages. Price, 75 cents. 

^ collection of useful articles on a number 
of subjects of interest to the photographer, 
illustrated by excellent photographs. 

Dairy Laboratory Guide. By Charles 

W. Melick. New York: D. Van 

Nostrand Company. 12mo. ; cloth ; 

52 illustrations, 128 pages. Price, 

$1.25. 

A simple and practical dairy manual, giving 

the underlying principles of dairy work. It 

begins with the most elementary problems, and 

touches upon the practical side only, with 

which every dairy or creamery operator should 

be familiar. 

The Principles of Breeding. Thremma- 
tology. By Eugene Davenport. Bos- 
ton and New York : Ginn & Co. 
8vo. ; cloth ; 727 pages ; illustrated. 
- List price, $2.50; mailing price, $2.70. 
Prof. Davenport's treatise on this subject of 
widespread and popular interest is the most 
comprehensive work of the kind ever at- 
tempted. The author is dealing with his 
specialty, and his experience on the farm and 
in the laboratory has enabled him not only to 
understand the problems of the breeder but 
also to treat his subject authoritatively in the 
light of the latest developments in biological 
science. He has presented the science in the 
latest aspect, that is, he has made variation 
instead of heredity the initial thought. The 
portion treating of the statistical method of 
study in heredity is the first of its kind in 
agricultural literature. The aim of the author 
is to present a safe and reliable text rather 
than to construct new theories of evolution. 
He has adapted his material especially to the 
student in the junior year of his college course, 
and to the practical breeder on the farm, care 
having been taken to present the technical 
matter in a way easily comprehensible to the 
student of breeding who may not be familiar 
with the phraseology of biological literature. 
The text, however, is thoroughly scientific to 
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its treatment, and will therefore appeal to the 
student of evolution and sociology as well. 
The footnotes and references are to standard 
authors, and the additional references at the 
close of each chapter enable the student to 
pursue a particular subject further if desired. 

The Gas Engine is Principle and Prac- 
tice. By A. H. Goldingham. St. 
Joseph, Mich.: Gas Power Publish- 
ing Company. Fully illustrated. 
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Company. 12mo.; cloth; 104 pages, 
illustrated. Price, $1.25. 
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grams and concise descriptions of the steam 
traps of many makers. While many of the 
traps dealt with are of British make, those 
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gene B. Wilson. Second edition, re- 
written. New York: John Wiley 
& Sons. 12mo.; cloth; 355 pages, il- 
lustrated. Price, $2.50. 
In spite of the modern tendency to business 

concentration, much gold mining is still done by 

individual workers. 

How to Use Water Power. By Herbert 
Chatley. London: The Technical 
Publishing Company. 12mo.; cloth; 
92 pages, illustrated. Price, $1. 
A clear elementary account of the prin- 
ciples and practice of hydraulic engineering. 
The book will be a useful one to the student 
or workman whose knowledge is limited, for it 
is plainly written with a minimum of technical 
description. 

Old Steamboat Days on the Hudson 
River. ' Tales and Reminiscences of 
the Stirring Times That Followed 
the Introduction of Steam Naviga- 
tion. By David Lear Buckman. 
New York: The Grafton Press. 
12mo. ; cloth; 143 pages, illustrated. 
Price, $1.25. 
There is much interesting information and 
a number of good illustrations in this chatty 
little book. It glances at steamboat naviga- 
tion on the Hudson during a hundred years, 
but for the most part deals with the early 
days, when a trip by water was a great 
event. 

Principles of Reinforced Concrete Con- 
struction. By F. E. Turneaure and 
E. R. Maurer. New York: John 
Wiley & Sons. 8vo.; cloth; 317 
pages, illustrated. Price, $3. 
In the rapidly increasing use of concrete as 
a building material chance methods of mixing 
and construction have too often been followed, 
occasionally with disastrous results. Builders 
and engineers are now gradually grasping the 
principles of the work, and their understanding 
has been helped by the publication of valuable 
papers and books on the subject. In the book 
before us the authors, who are fully qualified 
to speak authoritatively, cover the principles of 
mechanics underlying the design of reinforced 
concrete in a manner which cannot fail to be 
helpful. The theory of concrete construction 
is discussed and the results of many practical 
experiments are given. After dealing with the 
theory and calculations, a part of the book 
is devoted to very practical chapters on build- 
ing construction. To the practical builder who 
wishes to master his trade, no less than to the 
engineer-architect, this book will prove most 
useful. 

Hydraulics. By S. Dunkerley. In two 
volumes. Vol. I. Hydraulic Machin- 
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don and New York. 8vo.; cloth; 343 
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THE GARDNER 

1 H. P. Gasoline Engine 

can be used for any po wcr purpose. 
It is safe, simple and economical to 
operate. Can be installed any place 
and requires very little attention. 
We build alt Bizes for any purpose. 
Write at once for prices and 
printed matter. Enclose stamp to 
insure a prompt reply. 

GARDXEU MOTOR CO. 
5011 Oelinar Ave., St. Louis, Mo. 




$60 



GOES LIKE SIXTV 

SELLS LIKE SIXTY? 
> SELLS FOR SIXTY 

GILSON 

(GASOLENE 

ENGINE 

r Pumping, Cream 

, Churns. Wash Ma- 

_nes,etc. FEEE TSIAL 

l Askfor catalog-all sizes 

GILSON MFG. CO. 308 Pwk St. fat Washington, Wis. 



Dean Engines 

/fyS\ gas-gasoline-aLcohol 



, Large cylinders, simple construc- 
:'/m tion, economical operation, jump I 
spark;ignition,30daysfree trial, and 
and a plalnhonest statement of what 
constitutes a good engine — all these things and 
more are explained in our catalog. Address the | 

DEAN GAS ENGINE & FOUNDRY CO. 1 10 Front St. Newport, Ky. 



A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American" Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the constructionnf a liTO-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
Price 1) cents by mail. Order from your newsdealer or 
from 

MUNJV <& CO., 361 Broadway, New York 



intended for use "in the universities, the Royal 
Navy, and for designers of hydraulic machin- 
ery." The author who for some years was con- 
nected with the Royal Naval College, Green- 
wich, and is now Professor of Civil and Me- 
chanical Engineering in Manchester University, 
has the faculty of presenting his teachings 
clearly and lucidly. The chapters deal with the 
flow of a perfect fluid ; fluid friction ; pressure 
machines ; reciprocating pumps ; turbines ; and 
centrifugal pumps. A number of pages are de- 
voted to a consideration of the work of Prof. 
Osborne Reynolds. 

Electrical Traction. By Ernest Wilson 
and Francis Lydall. In two vol- 
umes. Vol. I. Direct Current. 475 
pages. Vol. II. Alternating Current. 
328 pages. Illustrated. London and 
New York. Price per volume, $4. 
Electrical traction has advanced so much 
since 1S97, when the first edition of this work 
was published, that the authors in bringing 
it up to date have produced what may be con- 
sidered a new work rather than a second edi- 
tion of an old one. The work is divided into 
two volumes, dealing with direct and alternat- 
ing current respectively. The various systems 
of electrical traction are clearly described, with 
many diagrams ; and the authors have been 
wisely content to point out the advantages and 
limitations inherent in each system, without 
advancing any advocacy or preference for any 
particular ones. 

An Introduction to the Theory of Mul- 
tiply Periodic Functions. By H . 
T. Baker. New York: ^G. P. Put- 
nam's Sons. 8vo.; cloth; 335 pages. 
Price, $5. 
The present volume consists of two parts ; 
the first of these deals with the theory of 
hyper-elliptic functions of two variables, the 
second with the reduction of the theory of 
general multiply-periodic functions to the 
theory of algebraic functions ; taken together 
they furnish an elementary and self-contained 
introduction to many of the leading ideas of 
the theory of multiply-periodic functions, with 
the incidental aim of aiding the comprehension 
of the importance of this theory in analytical 
geometry. 

Moving Loads on Railway Under- 
bridges. By Harry Bamford. Lon- 
don and New York : Whittaker & 
Co. 8vo.; paper; 78 pages, illustrat- 
ed. Price, $1.25. 
The tedious and unscientific methods com- 
monly used in practice in the preparation of 
tables of equivalent uniform live loads for rail- 
way underbridges led to the publication of 
Mr. Bamford's book. Its aim is to save much 
of the labor that the application of these 
methods involved by directly applying the 
funicular polygon. Along these lines a graph- 
ical method has been devised by means of 
which, on a single diagram, the maximum 
shears and the maximum bending moments, 
and the points along the spans at which they 
occur, can be determined with facility for a 
wide range of spans and for any given type- 
train. 

The Raid on Prosperity. By James 
Roscoe Day. New York: D. Apple- 
ton & Co. 12mo. ; cloth; 352 pages. 
Price, $1.50 net. 
James Roscoe Day, LL.D., stands for prin- 
ciples that are perhaps not often held by the 
head of a great seat of learning, or at any 
rate for principles that the head of a great 
seat of learning is not often willing to sup- 
port in public. "The Raid on Prosperity," his 
latest book, is a vindication of the complex 
commercial systems that have arisen in our 
country, and a very just and clear statement 
of the duties of citizenship and of other 
duties more intimately associated with the in- 
dividual. Chancellor Day discusses his subject 
with freedom from bitterness or rancor, and 
gives many suggestions that are useful and 
beneficial, especially as in a number of cases 
he brings back to our minds civic obligations, 
of which most of us have been more or less 
negligent. _ 

The Exaltation of the Flag. By Rob- 
ert B. Westcott. Manila, P. I. : John 
R. Edgar & Co. 16mo.; boards. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 10, 1908. 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abrasive tool and mounting, Rowland & 

Mahnke 881,621 

Advertising machine, E. I'ickel 881,616 

Aeroplane. G. Whitehead 881,837 

Air, apparatus for the liquefaction of, G. 

Claude 881,176 

Air brake attachment and tripping mechan- 
ism therefor, G. P. Hanks 881,796 

Air brake valve, safety, T. Behan, reissue. . 12,758 

Air compressor, J. Sturgess 881,498 

Air motor, L. B. Doman 881,885 

Airship, J. W. Montgomery 881,327 

Album, autograph, H. A. Stiles 881,739 

Alternator, self-excited, E. F. W Alexan- 

derson 881,647 

Amusement apparatus, W. H. Vance 881,505 

Amusement device, C. B. Post 881,150 

Amusement device, W. S. Van Sant 881,637 

Anchor, R. W. Buckley, Jr 881,541 



Animals, excrement sack for domestic, E. 

A. Wbitehouse 881,753 

Augers, cup attachment for, W. G. & E. 

Hagstrom 881,856 

Automobile running gear, C. C. Keyser.'. .. 881,696 
Automobiles, antivibration device for, C. C. 

Dodge 881 ,227 

Axle driving gear for dynamos, car, W. I. 

Thompson SSI ,744 

Axle for tilting platforms, drop, Hansen & 

Hayes 881,310 

Axle skein, Tanck & Johnson 881,489 

Back band hook, H. P. Little 881, SU'J 

Baking machine, sugar wafer, F. M. lVtt'rs 881,824 

Balancer set, Underwo.d & Douglass 881,030 

Baling press binding attachment, G. A. aiil- 

ler 881,432 

Ballot, mechanical, D. L. Newcomb 881,821 

Bar. See Concrete bar. 

Barb wire, device for distributing or taking 

up, C. Fox 881,233 

Basket, W. J. Thomas 881,500 

Basket making machine, E. Horton 881,320 

Bath cabinet, combination steam and water, 

J. F. Grubbs 881,855 

Bath spray, Owen & Brooks 881,332 

Battery bolder, E. S. Egge 881,181 

Beacon, light buoy, etc., R. M. »ixou 881,667 

Bearing and attachment, dust-proof disk, 

N. R. Nelson 881,141 

Bearing, anti-friction thrust, P. Volker 881,876 

Bearing for carpet sweepers, ball, F. C. 

Mason 881,603 

Bearings, manufacturing and assembling 

ball, E. G. Hoffmann 881,471 

Beets, treating sugar, M. Weinrich 881,641 

Bell, electric, D. M. Bliss 881,539 

Belt fastener, A. L. Eaton 881,389 

Belt guide, H. R. Kueffer 881 ,698 

Bench drawer, B. L. Waters 881,511 

Bicycle saddle spring, M. M. Deem 881,381 

Bicycles, etc., gearing mechanism for, W. B.- 
Smith 881,729 

Binder attachment, J. M. Darrow 881,113 

Binder for loose leaves, temporary, H. 

Wiedeman 881,514 

Binder, loose leaf, R H. Smith 681,161 

Binder, temporary, L. M. Morden 881,606 

Blind, window, G. P. Mitchell 881,433 

Block signal, electric, E. P. Matter 881,138 

Boat, F. Audet 881,650 

Boiler tube cleaner, A. T. Stewart 881,353 

Bolt, F. P. Pfleghar 881,613 

Book, J Griesinger 881 ,794 

Book cover, J. L. Read 881,718 

Book, loose leaf, Schultz & Gerding 881,829 

Bookkeeping system and leaf forming part 

of the same, G. H. Vroom 881,750 

Bottle, A. J. Farmer 881 ,886 

Bottle cap, O. Ducker 881,671 

Bottle closure, J. Dickens 881 ,779 

Bottle for case goods, C. M. Berry 881,203 

Bottle, non-reflllable, C. D. Collison 881,551 

Bottle, non-reflllable, A. Huber 881.801 

Bottle, non-reflllable, J. Meyer 881 ,81 1 

Bottle, siphon, D. Landau 881,420 

Bow instrument attachment, J. Y. Brown.. 881,709 
Box strapping, machine for making twisted 

wire, R. H. Norton 881,611 

Bracket, I. Povall : 881,339 

Braiding machine, W. Korting 881,475 

Braids, laces, and other narrow fabrics, 

packet for, P. Gardner 881,789 

Bridle bit, C. B. Johnson 881,242 

Bridles, crown loop for harness, J. B. Cal- 
vert 881,375 

Brim stretching and hat blocking machine, 

G. Segschneider 881,625 

Brine, apparatus for electrolysis of, C. F. 

Carrier, Jr. 881,108 

Buffer, hand, F B. Deming 881,557 

Building block, O. P. Lundell 881,425 

Bull rings, manufacture of, C. P. Showell. 881,726 

Bunsen burner, P. von Wouwermans 881,877 

Burglar alarm, A. Faust 881,674 

Butchering tool, F. Schmidt 881,828 

Butter, washing, V. G. Smith 881,630 

Button, detachable, N. Illoway 881,473 

Cab signal system, D. P. Thomson 881,635 

Calculating machine, H. E. Goldberg, 

881,571, 881,572 

Calculating machine, W. P. Quentell 881,868 

Calculating or adding machine, W. P. Quen- 
tell 881,717 

Can making machine, B. F. Mann 881,326 

Cans, detachable and reversible spout or 

nozzle for dispensing, G. W. Cole 881,550 

Candy pulling machine. Robinson & Deiter. 881,442 
Caoutchouc, manufacturing artificial, P. 

Beresin 881,536 

Capstan, traveling, H, M. Fisk 881,568 

Car, O. E. Edwards, Jr 881,468 

Car brake, Rote & Shee 881,263 

Car door, G. O. Helvig 881,798 

Car door, fastener, G. Lighthiser 881,249 

Car door, grain, Jones & Lynch 881,244 

Car door operating mechanism, C. G. Har- 
rington 881 ,857 

Car doors, combined track and roller sup- 
port for freight, J. P. Williams 881,756 

Car fender, A. Hessemer 881,581 

Car fender, electrically operated street rail- 
ways, N. Fallek 881,115 

Car, ore, C. L. Pennell 881,146 

Car, railway, E. I. Dodds 881,466 

Car, railway dumping, E. I. Dodds 881,884 

Car, sleeping, L. Hofschneider 881,123 

Car transom and other window screen, rail- 
way, C. J. McNitt 881,608 

Car underframe, C. H. noward 881,185 

Car underframe, J. S. Andrews 881 ,281 

Carbureter, C. Krebs 881,416 

Carbureter for internal combustion engines, 

P. Allen 881,279 

Carbureter for internal combustion engines, 

S. A. Horstmann 881,800 

Carbureting apparatus, air, Meyer & Hickey 881,431 
Cartridge rope from explosive gelatin, ma- 
chine for forming a, H. Auchu, 

881,365 to 881,368 
Cask rinsing and airing apparatus, C. 

Gulke 881 ,575 

Casket handle, A. P. Gillen 881,395 

Castrating tool, J. N. Gassett 881,117 

Catamenial device, A. I. Jordan 881,130 

Caustic holder, lunar, J. P. O'Connor 881,142 

Celluloid substitute and making same, E. A. 

L. Rouxeville 8S1.827 

Cement block machine, J. Wengs 881,513 

Cement brick machine, D. H. Merritt 881,815 

Cement column, R. H. Guyer 881,183 

Cement molds, corner lock for, H. A. Car- 

michael 881 ,224 

Chain, drive, C. G. A. Schmidt, Jr 881,493 

Change maker, E. R. Gill 881,854 

Change making machine, I. Rosenfeld 881,443 

Chlorin from raw bromin, removing, K. 

Kubierschky 881 ,806 

Chronograph, E. B. Merriam 881,479 

Chuck, drill, D. J. O'Leary 881,709 

Churn, H. W. Mabry 881,251 

Churn and butter worker, combination, A. S. 

Eastman 881 ,781 

Cleaning compound, G. Hegyi 881.859 

Cleaver, wood, A. Bienk 881 ,538 

Clock, repeating alarm, W. D. Davies 881,555 

Closet bowl, Palmer & Pierce 881,333 

Clothes drier, M. B. Fltts 881,784 

Clothes line reel, H. Canney 881,772 

Clothe* pounder, G. E. Norris - . . . 881,707 

Clutch, friction, Warren & Andersen 881,510 

Cobalt ores and refining cobalt from nickel, 
arsenical and silver bearing ores, treat- 
ing, E. E. Armstrong 881 ,527 

Cock for controlling fluid under pressure, 

J. A. Dyblie 881 ,228 

Cocoa beans, sorting, J. M. Herron 881,861 

Coin controlled machine, M. Hofheimer. . . . 881.688 

Coke, manufacture of, J. H. Hillman 881,685 

Collar, W. J. Bruehl 881.660 

Collar pad, horse, J. H. Taylor 881.356 

Concrete ash pit, Graham & Jones 881,678 

Concrete mixer, F. B. <3ulzow 881.236 

Concrete, reinforced bar for, C. F. Varney. 881,834 
Concrete reinforced bar, W. W. Ramsey.. 881,618 
Concrete sidewalk, reinforced, F. J. Miller.. 881,700 
Concrete structures, metallic reinforcement 

for, Pitt & Robinson 881,617 

Conveyer, I). E. Washington 881.212 

Cnnvever, swinging. C. Bradford 881,295 

Cooking and heat retaining apparatus, M. 

O. Anthony 881,648 

Cooking or culinary utensil, L. J. Ellin.... 881,562 
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GENTLEMEN 

WHO DRESS FOR STYLE 

NEATNESS, AND COMFORT 

WEAR THE IMPROVED 

BOSTON 
GARTER 

THE RECOGNIZED STANDARD\ 

"^BThe Name is 
stamped on every 
loop — 



CUSHION 
BUTTON 

CLASP 



LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 

Samplepair, SilkSOc, Cotton 25c. 
Bl ailt d on receipt of price. 

GE0.FB08TC0.,Makers 
Boston, MajBB., U.S.A. 



ALWAYS EASY, 



Eyeglass Screwdriver 

Handy, compact, perfect, reliable. Less than 3 
inches long. Can be carried 

in P*cket or on key-ring or tfUl Mnflfi O 

watch chain. Intended for "" ■ r-»= i WM' 

fine work like the screws of 

spectacles and eyeglasses. Removable blade. Nickel- 
plated. Price '25 c. each. 

Send for 232-page catalog No. 18-B. 
THE L. S. STARRETT CO., Athol, Mass., V. 8. A. 



LEARN PLUMBING 

BIG 
PAY 

SHORT 
HOURS 



A trade that will make you independent 
life. Hours Shorter— Pay Bigger— Demand 

Greater than any other trade. You need no 
previous experience. Our practical meth- 
ods enable you in a few months to hold pos- 
ition as skilled plumber or conduct your 
own business. Catalog sent free. 

St.*Louis Trades School 
.4428 Olive St. St. Louis. Mo. 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and I 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Pipe ^ in. 
to loin, diameter handled easily in 
small room. Illustrated catalogue- 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N", 





THE Nulite ZTZ Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. l3f"Writ« tot 

catalogue and prices. 

Ch>ano Solar Light Co. Dept Q Chicago 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Kdttors, Students. Rankers, Insur- 
ance Companies and business men gen- 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can he 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or bv mail on receipt 
of price. Sample card, bymail.free. Man- 
ufactured by C'tiUKolidated Safety 
Pin Co., Box 121. Blonmfield. N. J. 




Motors 






for airships and other pur- 
poses where light and power- 
ful ermines are required. 
1 to 40 H. P. Air Cooled. 
w.|aawi 1 50 & 100 H. P. Water Cooled. 

Adopted by War Department. Send for catalogue B. 
G. H. CURT1SS MANUFACTURING CO. 
Hammond sport, N". V. 



How to Build an 
Ice Yacht 

Scientific American Supplement 1154 
describes exhaustively and clearly the Build- 
ing of a Lateen Ice Boat. Full working 
drawings accompany the text. 

The Scientific American Supplement 
1197 contains an article in which the con- 
struction of A n Up-to-Date Ice Sloop is 
carefully explained with the help of complete 
drawings. • 

In Scientific American Supplement 12 5 3 
an illustrated article is published on A Jib- 
Headed Mainsail sloop Ice Yacht. 

In Scientific American Supplement 15 56 
is published an article on Improved Ice 
Vaclit construction, a craft being described 
having a Hollow Backbone and 250 
Square Feet of Sail Area. 

Each article is accompanied by Complete 
Working Drawing*. 

The entire setof four papers here enumerated 
will be sent by mail on receipt of 40 cents. 

Any single number can be supplied for ;o 
cents. 

Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



Copper from ore or matte by electrolysis, 
recovering, H. K. Hess 

Cony holder, J. A. Gardenhire 

Corn husking machine, E. G. Adams 

Corn rack, F. D. D utton 

Corn slitting device, sweet, G. A. Bahn.... 

Corner bar, C. B. Cushwa 

Cotton chopper, J. S. Williams 

Cover, D. F. Forwood 

Crane, forging, C. J. Miller 

Crate, shipping, E. L. Reed 

Cultivator, V. M. & C. P. Powers 

Cultivator, C. R. Dean 

Cultivator, drag bar, R. W. E. Hayes 

Cultivator weeder attachment, F. M. 
Everingham 

Culvert, D. C. Boyd 

Curtain fixture, G. Ebenhoch 

Cutting implement, G. W. Raskins 

Cylinder or tube, R. J. Hoffman 

Damper and pressure regulator, J. B. 
Bischoff 

Dental crown swaging machine, L. C. 
Graham 

Dental engine mandrel, H. S. Hughes 

Dental syringe attachment, C. W. Hale... 

Dental tool, E. R. Sausser 

Desk, T. H. Thompson 

Desk, adjustable, .T. F. Field 

Diaper cover, H. Wimmel 

Digger. See Post hole digger. 

Digging shovel, W. J. Newman 

Disintegrating, washing, and screening ma- 
chine, C. B. C. Storey 

Display stand, H. B. Sabin 

Distilling glycerin, F. J. Wood 

Door lock, F. P. Pfleghar, Jr 881,487, 

Door locking device, G. B. Tayler 

Door operating mechanism, C. G. Harring- 
ton 

Door stop and fastening, W. Scott 

Dough sheeting machine, F. M. Peters.... 

Draft equalizer, C. Peres 

Draft regulator, automatic, II. J. West- 
over 

Drag, rotary soil, C. W. Barzee 

Drawing board, adjustable, W. Zornsch . . . . 

Drill boring attachment, O. Osborne 

Drill rods and pipes, holder for, S. L. 
Brannan 

Drum, F. Clpar 

Drum, rotating, R. F. Abbe 

Dumb bell for physical exercises, G. Nohl.. 

Duplicating apparatus, stencil, A. B. Dick. 

Dust separator and collector, W. F. 
Moughler 

Dye, dark-blue-violot, Schirmacher & Deicke 

Dye, dark-green-black, Schirmacher & Leo- 
pold 

Dye, red vat, Schirmacher & Brunner 

Dyestuffs, making vat, Schmidt & Bryk... 

Dynamo suspension, W. I. Thomson 

Egg tester, O'Dell & Haynes 

Egg tester, E. Culver 

Electric cable terminal, C. W. Davis 

Electric carrier, S. H. Libby *. 

Electric furnace, C. E. Wilson 881,517, 

Electric ignition apparatus, R. Huff 

Electric light support, P. N. Thevenet.... 

Electric lights, wall bracket for, W. R. 
Atkinson 

Electric machine, dynamo, II. Berg 

Electric motor, Hopkinson & Frith 

Electric switch, E. M. Coffin 

Electric switch, G. Cutter 

Electric switch, S. Hoadley *.. 

Electric vibrator, J. M. Dinkius 

Electrical plug and receptacle, P. C. Brown 

Electrode for electric furnaces, sectional, 
C. E. Wilson 

Electrode holder for electric smelting fur- 
naces, C. E. Wilson 

Electroplating apparatus, G. A. Lutz, 

881,810, 

Electrotypes, production of, S. O. Cowper- 
Coles 

Emergency brake, F. B. Corey 

Engine, W. A. Edwards, et al 

Engine, C. V. Martin 

Envelop, C. J. Fisher 

Evaporation, apparatus for continuous, H 
Winter 

Evaporator cooler, B. M. Hodgins* 

Excavator power, F. E. Kersey 

Expansion trap, R. M. Dixon 

Explosive compound engine, E. .1. Woolf 

Explosive engine, Losch & Gerber 

Extension table, S. A. Nichols 

Extract preparing apparatus, G. Giovanna 

Eyeglass mounting, L. T. Loudon 

Eyeglass mounting, J. R. Van Tassel 

Eyeglasses, F. M. Vance 

Fastening device, H. C. Gros 

Feed bag holder, E. H. Marshall 

Feet, arch supporter for flat, B. Ruh 
mann 

Fence, artificial stone, L. Townsend 

Fence post, R. Titsworth 

Fender, R. D'Oronzio 

Fender and track cleaner, combined, J. P 
Manson 

Fiber cleaning machine, C. Schoiield 

Fibers from rhea plants, producing, G. H. 
Roeder 

Fifth wheel, J. W. Cotton 

File, account, E. .1. Vickers 

File, duplicate sale slip, McCormick & 
Lumbard 

Fire alarm, G. II. Carroll 

Fire extinguishing engine, W. R. Johnston 

Fire fighting apparatus, E. F. Sanford, 

881,872, 

Fire protective system, T. H. Walker.... 

Fire shutter, automatic, E. IT. McCloud... 

Fireproof roofing tile, E. J. Winslow 

Fish bait, H. D. Klein 

Fish, vehicle for transporting live, F. J. 
Rochow 

Fishing tackle, B. F. Flegel 

Fleeced ribbed web, R. W. Scott 

Float, F. M. Stevens 

Floating bodies, apparatus for regulating 
the depth of moared, K. O. Leon 

Floor dressing machine, C. B. Wattles, 

881, G38, 

Fluid drawer, T. G. Strater 

Fluid meter, R. Howe-Gould 

Fluid pressure controlling mechanism, H. 

A. Carpenter 

Flushing device, E. Bindewald 

Flushing tank, Palmer & Pierce 

Flying machine, W. Halle 

Flying machine wing, E. E. Warner 

Friction coupling, W. Beilke 

Fruit pulping apparatus, Hulings & Craig.. 

Fuel briquet, A. M. Mannewitz 

Furnace supplemental draft device, J. C. 

Teller 

Furnaces, fine and valve system for, J. 

B. McKenlian 

Furnaces, nozzle for the supply of liquid 

or gaseous fuel to, O. Bender 

Furnaces, sprayer attachment for, G. H. 

Clements 

Furnaces, working gas, Schmidt & Des- 

graz 

Fuse igniter, blasting, B. F. Pearson 

Galvanometer, S. G. Brown 

Game apparatus, A. A. Walrath 

Garment fastener, F. Moskovits, et al 

Garment hanger, J. M. Acheson 

Garment support, E. H. Luebbers, Jr.... 

Garment supporter, B. F. Orewiler 

Garment supporter clasp, J. J. Buchanan.. 
Gas burners, ignition device for, Baer & 

Flachshaar 

Gas engine, H. A. Hettinger 

Gas engine, T, A. Sammons 

Gas filter, Olsen & Petersen 

Gas generator, acetylene, A. S. Phelps, Jr. 

Gas igniter, C. T. Giorgi 

Gas producer, H. T. Newell 

Gas tips, machine for making acetylene, 

Steward & Lowry 

Gate, G. W. & C. E. Goss ■ 

Gate, Bauer & Dillon 

Gate, W. M. Dillon 

Gate fastener, P. O. Peterson 

Gearing, C. Wicksteed 

Gearing, change speed, H. Le Bion 

Gem setting, R. K. Hohmann 



881,580 
881,786 
881,761 
881,560 
881,841 
881,463 
881,274 
881,851 
880.253 
881,200 
881,151 
881,778 
881 ,858 

881.506 
881,770 
881,672 
881,578 
881,584 

881,656 

881,574 
881 , 691 
881,460 
881,722 
881,501 
881,312 
881,640 

881,330 

881,207 
881,345 
881,525 
881,614 
881,209 

881,576 
881,725 
881 ,439 
881,715 

881,272 
881,289 
881,276 

881,822 

881,659 
881,109 
881,171 

881,438 
881,307 

881,194 
881,158 

881,157 
881,159 
881,624 
881,743 
881,197 
881,304 
881,777 
881,596 
881,518 
881,862 
881,742 

881,284 
881,456 
881,585 
881,300 
881,306 
881,686 
881,114 
881,371 

881,520 



881,811 



r 



Every 
Quality 
That 
Counts 




in making an automobile eminently luxurious 
and comfortable, thoroughly dependable under 
all conditions of service, with that detailed 
mechanical refinement which characterizes 
advanced motor car construction — these 
the qualities conspicuously present in 

Model Q 



are 




RAILWAY 
WORK 



Because of its smooth action, even balance and unfail- 
ing constancy of power, Model G has many times proven 
its supremacy in severe competition with cars of higher 
price and rated power and greater number of cylinders. 

A demonstration will be cheerfully given by your nearest 
dealer. Described in Catalog G 47. 

If interested in smaller cars, get our booklet No. 47 entitled 
• "The Truth About the Automobile 

and What it Costs to Maintain One." 
Giving valuable information on the low cost of maintaining the single-cyl- 
inder Cadillacs — Model T (4 passengers), $1000, and Model S Runabout, 

$850. Both described in Cata- 
log T47. 

Another exclusive four-cylinder 
car is Model H, $2500, described 
in Catalog H 47. 

Prices include pair of dash oil 
lamps, tail lamp, and horn. 

CADILLAC MOTOR CAR CO. 
Detroit, Mich. 

Member A. L. A. M, 




SA 



881,630 
881,208 
881,580 

881,376 
881,458 
881,145 
881,184 
881,836 
881,290 
881,186 
881,192 

881,160 

881,328 



881,549 

881,724 
881,714 
881,880 
881,835 
881,435 
881,277 
881,424 
881,710 
881,372 

881.528 
881.582 
881,023 
881,483 
881,015 
881,235 
881,258 

881,352 
881,119 
881,532 
881,883 
881,259 
881,273 
881.248 
881,689 



THE Paris Line of the Terre Haute, Indiana- 
polis and Eastern Traction Company is a 
specimen of railroad work which was laid 
out and constructed entirely by us. 

This road is a high-speed, electric, interurban, 
sixteen miles in length. Its construction included 15 
concrete bridges and culverts, and one 1 1 2-ft. truss 
bridge designed for 100-ton loading. 70 lb. A. S. 
C. E. Standard rail was used throughout. 

The heavy cuts and fills required the use of steam 
shovel, Hedgewood rapid unloader, two standard 
gauge steam locomotives, and twenty 30-ft. flat cars. 

We design and construct both electric and steam 
railways, and our service includes every detail of 
the work — from first surveys to completing and equip- 
ping the road for operation. 

Our contracts are on a basis of cost plus a fixed sum, or cost 
plus a percentage. We therefore act as agents for our client, 
Keep him fully informed as to costs, progress, etc., and submit 
vouchers for all expenditures. 

Railway construction is an important feature of our business 
and to those contemplating work of this character we shall be 
glad to Bend our " Terre Haute " boo let. Write for it. 

ST0NE&WEBSTERENGINEERINGC0RP0RATI0N 

Constructing Engineers 

147 niLK STREET, BOSTON, HASS. 

We are prepared to design and construct water power developments, power 
statioDS, industrial buildings, rail ways, electrical transmission lines and dis- 
tributing systems, either new work or extensions. Correspondent e invited 



$887.16 Earned in 11 Days 

When the owner, with only one assistant, actually earned $837.16 in eleven 
days cleaning houses with one of our Portable House Cleaning Wagons and 
•we know and can prove to you t hat you or any other competen t, energetic man can 
do as well or better, don't you thinkitwas time you were investigating the 
money-making possibilities of the house-cleaning business? Over 3IK) operators 
in as many towns in the United BtateB are making from $ 3,000.00 to $5,000.00 a 
year net profit cleaning houses with our patentfd house-cleaning machines 
and not one failure has been recorded among them. In every community 
where there are churches, hotels. scboolB, theatres, public buildings and resi- 
dences there is wurkwaitiogfor the owner of a portable house-cleaning wagon. 

Send for further information, descriptive matter, and letters from com- 
panies who are making money operating our machines. 

'QEN'L COMPRESSED AIR AND VACUUM MACHINERY COMPANY 

Largest Manufacturers in the World of Efficient Portable and Stationary Systems for Hotels, 
Office Buildings, Residences, etc. 

4479 Olive Street, Dept. C, St. Louis, Mo. 




The Machine that Makes the Money 



I 



IF you want a complete text book on Solders 
and the art of Soldering, giving practical, 
working recipes and formulas which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
in general, read the following Scientific 
American Supplements : — 

1112. 1384, 1481. 1622, 1610, 1434, 1533 

Price 70 Cents by mail 

Order from your newsdealer or from 

fUN 6, COMPANY, 361 Broadway. New York 




March 21, 1908. 



Scientific American 



213 



Glass manufacturing apparatus, wire, A. 

Gessner 881 ,791 

Glove, base ball, J. Gamble 881,315 

Glove turner, S. A. ilohinson 881.155 

Gluing clamp, E. Barker 881,530 

Govern*!', marine, L. D. Kissaek 881,697 

Grain dampener, A. H. Kirk 881,135 

Grain separator, M. Leonard 881,422 

Grain weigher, automatic, G. M. Band. ... 881,217 

Grinding machine, M. Dickerson 881,465 

Grinding mills, supplemental hopper for, F. 

B. Tiee 881,745 

Grinding plastic substances, such as choco- 
late, etc., machine for, G. S. Baker.. 881.287 

Harvester, tobacco, S. E. Loxley 881,598 

Hat blocking machine, A. B. Waring. 

881,508, 881,509 
Hat frame forming device, J. Natten- 

heimer 881 ,257 

Jtlat protector, A. G. Killer 881,132 

Hatch covers, mechanism for moving, T. 

B. Armstrong 881,049 

Hay carrier. It. Miller 881.0*4 

Hay fork, C. Foss 8S1.394 

Hay handling mechanism, M. H. Madsen.. 881,420 
Hay in barns, apparatus for unloading, C. 

L. Burgner 881 ,542 

Hay loader, C. Graves 881,397 

Hay pitching and stacking apparatus, E. 

Murray 881 .705 

Hay rack. Wells & Fuller 881,752 

Heat radiating device, J. L. Perkins 881,147 

Heater, H. Bevan S81.844 

Heel, R. H. Bennett 881 ,535 

Hides or skins into leather, converting, A. 

E. Kelk 881,240 

Hinge, J. W. Donaldson 881,3(18 

Hinge, flask, H. F. Manifold 881,325 

Hoisting apparatus for dredges and the like, 

B. M. Wilson 8S1.838 

Holding device, E. S. Smith, Jr 881,102 

Holding or retaining device, S. P. Craig, 

881,461, 881,462 
Hook separating mechanism, Bartel & Taft. 881,172 

Hop pole, O. M. Knox 881,592 

Horse sanitary pan, A. Holpuch 881,319 

Horseshoer's clenching pliers, E. Robi- 

doux : 881,619 

Hose coupling, J. M. Towne 881,746 

Hose coupling, W. Skerman 881,830 

Hose, device for putting on and taking off, 

G. Spiess 881 ,163 

Hose or pipe coupling, S. D. Barnett 881,369 

Household article, J. F. Wynkoop 881,758 

Hydraulic machinery, throttling device f.r, 

C. L. Taylor 881,165 

Hydrocarbon burner, W. H. Wilhelmy.... 881,515 

Incubator, J. L. Nix 881,331 

Incubator, W. E. Tredway 881,504 

Index, W. J. Roussel 881,156 

Injector, L. E. Hogue 881,124 

Insect exterminator, W. t,. Boyd 881,370 

Insole for boots and shoes, J. Askins 881,840 

Insufflator, S. Hasbrouck 881 ,238 

Intrenching tool, G. F. Elliott 881,782 

Iron, steel, etc., rust proofing, A. Bontempi 881,221 

Ironing board, S. E. Shurtz 881,727 

Jack, A. S. Dehler 881,556 

Jewel holder, A. T. Hunt 881,802 

Jewelry polishing device, C. H. Hodgkins. 881,583 
Joint wiping apparatus, R. M. Corcoran... 881.665 

Journal box, J. S. Patten 881,866 

Key bolt and automatic lock therefor, 

W. M. Mcintosh 881,819 

Kitchen utensil, combination, C. R. Tuson 881,268 

Knife, C. E. Billings 881,294 

Knitted web, R. W. Scott 881,495 

Label pasting board, L. Daum 881.776 

Lacing hook, ,1. C. Lehmann 881 ,421 

Ladder, combined step and extension, I. M. 

Harpster 881 ,400 

Lamp burner, J. M. Beadles 881,103 

Lamp burner, Swazey & Pinkham 881.265 

Lamp, gas, R. M. Dixon 881.666 

Lamp socket, electric, C. G. Burton 881,297 

Lamps, starting device for mercury vapor 

electric, L. A. Audibert 881,765 

Last, W. Wiggins 881,043 

Laster, heel seat, C. F. Pym 881,441 

Latch, G. W. & C. E. Goss 881,182 

Latch, P. Dunford 881,670 

Latch and lock, door, F. Herbeck 881,860 

Lathe driver, J: Burt 881 ,373 

Lathe driver, L. H. Void 881,749 

Lavatory, portable, A. W. Cale 881,543 

Lease reed, M. Walter 881,169 

Lease rod, oscillating, N. & D. Paquette.. 881.330 

Ledger, loose leaf, G. F. Gillett 881.398 

Lens grinding machine, C. C. Allen 881,646 

Lenses, machine for grinding toric, Wall 

& Saile 881,168 

Letter sheet and envelop, combined, C. L. 

Benedict 881 ,534 

Lid Support, W. A. Schiller 881,492 

Life saving appliance, C. H. Kruger 881,417 

Lime and sulfur boiling apparatus, F. O. 

Moburg 881 ,434 

Linotype machine mold, D. Petri-Palmedo. 881,716 

Liquid ripener, A. Jensen 881,128 

Liquid supply apparatus, air exhausting, C. 

A. Claflin 881 .548 

Liquids, apparatus for removing foreign sub- 
stances from, Altolaguirre & Zubillaga. 881,451 
Liquids, etc., regulator for, H. Sandvoss.. 881,491 
Loader, excavator, and pile driver, com- 
bined, C. L. Baker, Sr 881,529 

Loader, gravel, E. A. Stroschein 881 ,741 

Loading apparatus, N. Jorgensen. . 881.408 

Loading apparatus, J. C. Cobb 881,774 

Loading pack, E. E. Neal 881,437 

Lock guard, D. Y. Wheeler 881.364 

Locking hook, B. F. Emery 881 ,229 

Magneto for sparking mechanism, H'. H. 

Brown 881 ,460 

Mail bag catcher, O. C. Brett 881,175 

Mail cart, F. H. Cunningham ...: 881,178 

Mail chute, J 1 . W. Cutler 881.111, 881,180 

Mail chute locking device, J. W. Cutler, 

881,112, 881,179 

Manicuring tool, pocket, A. Holmquist 881,125 

Manifolding pad holder, A. F. Staples 881,497 

Mantle support and protecting same, J. P. 

Harris 881 ,577 

Marking machine, W. P. Dun Lany 881,559 

Massage apparatus, J. H. Kellogg 881.321 

Match machine, W. H. Parker 881,334 

Mattress frame, R. W. Miller 881,701 

Measuring and mixing liquids, means for, 

H. S. Cornish 881 ,553 

Measuring distances, instrument for optic- 
ally, H. Jacob 881,127 

Measuring tape, flexible steel or metal, 

H. J Rabone 881,826 

Meat tenderer, G. E. Smith 881,204 

Mechanical chair, S. G. Wilson 881,521 

Mechanical movement, E. Thomson 881,502 

Merchandise, protecting means for the ends 

of rolls of, W. E. Rothcrmel 881,490 

Metal blanks, making circular wrought, ,T. 

M. Hansen 881,398, 881,399 

Metal bound box, E. E. Flora 881,785 

Metals, working, S. Zietarski 881,170 

Mine prop, Nellen & Voigt 881,609 

Mirror for motor vehicles, II. Cain 881,771 

Mold, S. S. Chezem 881,299 

Mold and making the same, W. P. Dun 

Lany 881 ,558 

Mold and mold lining, E. G. Acheson 881.645 

Molder's flask attachment, J. N. Perkins.. 881,823 
Mop and brush making machine, L. 

Stocker 881 ,740 

Motors, system of control for electric, A. 

C. Eastwood 881,387 

Mower, lawn, W. N. Merritt 881,430 

Music leaf turner. R. Langstaff 881,807 

Music sheet, C. E. Peck : 881,337 

Musical instrument, automatic, B. A. Hog- 

lund 881,318 

Musical instrument strings. device for 

stretching, J. W. Van Houten 881,269 

Musical instruments, expression device for 

keyboard, J. W. Darley, Jr 881,464 

Musical instruments, motor for music rolls 

of pneumatic, B. A. Hoglund 881,402 

Musical instruments, pneumatic action for 

mechanical, B. A. Hoglund 881.403 

Nest, hen's, L. S. Linder 881.250 

Nest, trap, C. E. Goodenough 881.677 

"Nest, trap, G. W. Spence 881.732 

Newspaper parts, machine for assembling, 

Curry & Linn 881,305 
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THE 

NEW Low Cost Policy 



v 




Gives 



L-J I 



11 MORE LIFE INSURANCE 



Annual Cost 
Whole Life Policy 

Per $1,000 
Age 20 = $14.96 
Age 25 = 16.77 
Age 30 - 19.08 
Age 35 ° 22.10 



For 



LESS MONEY 

with 

Every Feature Absolutely 
Guaranteed. 



% 






Annual Cost 
Whole Life Policy 

Per $1,000 
Age 40 = $26.09 
Age 45 ° 31.47 
Age 50 ° 38.83 
Age 55 = 48.98 




■i'.TME ii ; . 

PRUDENTIAL S 

j STRENGTH OF BE] 

",, GIBRALTAR )},W 
Wlw Ik i u : k 



Send your age nearest birthday for 

specimen policy. State occupation. 

Address Dept. 121 



The Prudential 

Insurance Co. of America 



JOHN F. DRYDEN, 
President. 



Home Office: 
NEWARK, N.J, 




Nitrogen compounds, making, Frank & Caro, 

reissue 1 2,762 

Nozzle, suction, O. W. E. Boegel 881,870 

Nut for axles, lock, R. T. Fitzpatrick 881, 676 

Nut lock, A. A. Allen 881,763 

Oil burner. Brown & Field 881,540 

Oil can, H. W. Hubbard 881,241 

Ore separator, J, R. Yount 881,526 

Overshoe, E. P. Riekert 881,153 

Oyster carrier, R. C. Bender 881,653 

Package, moisture proof, H. G. Eckstein.. 881,561 
Packing case, sheet metal, A. T. Kruse. 

881,418, 881,419 

Packing or shipping box, J. T. Ferres.... 881,567 

Padlock, C. E. Johnson >. 881,591 

Pail cover, milk, J. R. Bostwick 881,767 

Paper box machine, C. W. Gay 881,118 

Paper, commercial, J. C. Bell 881,291 

Pai-er and slicer, fruit and vegetable, S. 

Nagasse 881,329 

Pattern plates, apparatus for use in manu- 
facturing small metallic, P. Bonvillain, 

reissue 12,760 

Pattern pouch and sales check, combined, 

T. McCampbell 881 ,255 

Pen, fountain, F. H. Wurdemann 881,215 

Phonograms, making, R. P. Wlnne 881,644 

Phonograph horn, C. A. Beppler 881,843 

Photography, apparatus, for flash light, G. 

R. Lawrence 881,595 

Pickle fork, H. Babin 881,285 

Picture hanger, H. C. Burnard 881,661 

Picture projecting machine, moving, O. T. 

Weiser 881,512 

Pie cutter and crimper, A. H. Still- 

wagen 881 ,738 

Pier or breakwater, J. A. Mitchell 881,605 

Pipe, A. K. Bowman 881,845 

l'ipe coupling, automatic train, C. H. 

Stamm 881,632 

Pipe grab, W. S. Seaman 881,496 

Pipe wrench, chain. G. Amhorn 881,216 

Planetarium, F. J. Trippensee 881,875 

Planter, C. W. Michael 881,193 

Playing hoop, J. G. Marsh 881.427 

Plow, J. W. Farrington 881,391 

Plow, M. O. Bergstrom 881 .457 

Plow, disk, -C. A. Hardy 881,797 

Tlow fender, J. A. Raiford 881,341 

Plow harrow attachment, E. M. Kramer... 881.414 

Plow shovel, corn, .1. J. Conrad 881.303 

Plow stock, J. A. Raiford 881,340 

Plow, wheel, W. E. Johnson 881.243 

Plow, wheel, J. McMullan 881.820 

Plowshare, J. B. Crapo 881,379 

Plug and stop cock, combined, B. F. Pal- 
mer 881 ,711 

Plugs, device for replacing fusible, E. 

Oldman 881,143 

Poke, animal, C. H. McCracken 881,436 

Post hole digger, Andersen & Dean 881,280 

Poultry indicator and marker, C. M. Ren- 

shaw 881 ,152 

Power electrically, means for transmitting, 

G. Lewin ■ 881,864 

Power from the axles of railway cars, 

means of transmitting, L. C. Maher. . 881,599 

Power transmission device, C. A. Schlachter 881,444 

Power transmission device, C. P. Hollister. 881,472 
Power transmission means, J. E. & A. W. 

Caps 881 .545 

Power transmitting device, A. B. Cohn 881,881 

Power transmitting mechanism, F. R. & C. 

E. S. Burch 881,846 

Press. See Printing press. 

Press for manufacturing briquets, blocks. 



artificial stone, etc., W. Surmann 881,164 

Pressure gage, O. Arnold, Jr 881,764 

Printing device, J, S. Duncan 881,385 

Printing machine, W. H. Thomas 881,167 

Printing press, H. T. Kingsbury 881,133, 881,134 

Printing press, R. Miehle 881,139 

Printing press, H. G. Barrett 881,288 

Printing press sheet delivery mechanism, 

Brown & Johnston 881 ,223 

Projector, C. E. Lord 881,597 

Propeller, screw, R. E. Coon 881,775 

Propeller, ship, C. J. H. Flindt 881,393 

Propelling ships, means for, W. Bethany.. 881,537 
Propulsion of submarine boats, G. F. 

Jaubert 881,803 

Puddling furnace, oscillating, J. P. Roe... 881,342 
Pulp and paper, apparatus for reclaiming 

matter discharged in the manufacture 

•of, J. M. Dohan 881,383 

Pulverizer, soil, Hardin & Norcross 881,681 

Pump, P. A. Myers 881,254 

Pump, air or vacuum, W. M. Fleming 881,116 

Pump attachment, P. Schlageck 881,347 

Pump regulator, electric, A. Koesche 881,247 

Punch, paper, S. Wollhelm 880,524 

Radiator for cooling liquids, T. C. Fedders. 881,392 
Radiator manufacture, sheet metal, T. H. 

Walker 881,270 

Rail brace, J. Oldendorf 881,198 

Rail brace, G. L. Hall 881,237 

Rail cross ties, dowel for fastening wood 

screws in, C. Wilke 881.755 

Rail joint, J. G. Smith 881,160 

Rail joint, M. E. Semple 881 ,348 

Railway block system, O. Barnlsh 881,766 

Railway brake, fluid pressure, W. A. Weant 881,751 

Railway chair, F. J. Sterner 881,737 

Railway crossing, A. Bertrand 881,654 

Railway, pleasure, Gardner & Schmidt 881,788 

Railway rail, compound, A. P. Finley 881,313 

Railway, signal check, C. W. Coleman, 

881,226, 881,301 

Railway switch, P. D. Hibner 881,799 

Railway train signal flag, M. J. Horan 881,690 

Railway vehicles, automatic stop for, J.H. 

K. McCollum 881,706 

Railways, current collector for the third 

rail of electric, J. G. Baukat 881,531 

Ram, hydraulic, A H. Francfort 881,314 

Rat trap and bucket, combination, C. Hern- 
don 881 ,401 

Razor, safety, L. T. Snow 881,730,881,731 

Recording tool, P. P. Coler 881,302 

Refrigeration apparatus, A. R. Sprague, 

881,733, 881,832 

Rein protector, L. G. Schlenk 881,201 

Reinforcing bar, E. L. Adreon, Jr 881,762 

Relay, electric, E. Weston 881,642 

Renovators, sight glass and separator for 

pneumatic, W. F. Moughler 881,195 

Reproducer, C. L. Chisholm 881,547 

Retort and shaker, combined, J. S. Guih- 

binl 881 , 1 20 

Reverberatory furnace, F. Cotton 881,110 

Revolver, C. C. Call 881 ,374 

Ring. See Stove ring. 

Rock drills, water-supplying attachment 

for, Hellman & Bayles 881,579 

Roller mill, Briddon & Fowler 881,296 

Roller mill, centrifugal, A. Raymond 881,262 

Rolling screen, J. L. McCall 881,196 

Rope clamp, E. Carey 881,662 

Rope clamp, A. L. Adams 881,760 

Rope grab, L. & E. L. Stephens 881.736 

Rule holder, B. V. Winsor 881,757 

Safety limit switch, Everett & Parker 881,565 



Sash aiid blind lock, combined, C. N. Kal- 

strom 881,694 

Sash balance, E. ' M. Erb 881,783 

Sash lock, W. H. Culp 881,177 

Sash lock, G. W. Stewart 881,354 

Sash lock, J. W. Bowman 881,658 

Sash lock and adjuster, T. Richards 881,719 

Saw, band, W. Carey 881,107 

Saw handle, C. M. Larkin 881,188 

Scaffold, D. Flatley 881,232 

Scarf-pin clutch, A. Rosenbaum 881,622 

Scissors, A. L. Mosby 881,704 

Scraper, wheeled, N. S. Dunaway 881,669 

Screw-driver and attachment therefor, J. 

M. Chappel 881,298 

Seal, bottle, W. S. Dorman 881,780 

Seal, electrical socket, L. T. Hatfield 881,683 

Sealing device for money bags, M. E. 

Jewett 881,407 

Seeder, C. J. Kalkhurst ." 881,131 

Separator, R. Scheibe 881,723 

Sewing machine, Arndt & Hamilton 881,283 

Sewing machine attachment, F. J. Kauf- 

mann 881,187 

Sewing machine presser foot, J. M. Merrow 881,816 
Sewing machines, upper deflector for shoe, 

C. A. Gilbert 881,569 

Shade and curtain pole holder, adjustable 

window, C. W., Jr., & G. H. Draper. . 881,384 

Sharpening machine, saw, E. C. Filstrup... 881,230 

Sharpening machine, saw, L. L. Filstrup.. 881,231 
Shield for the use of linemen, Harrison & 

Burns 881,682 

Shirt, E. J. Quigley 881,261 

Shock-absorbing device, G. R. Smith 881,629 

Shock handler, G. F. Pettit 881,260 

Shoe cleaner, Crites & Smoot 881,380 

Shoe tree or last, T. W. Post 881,338 

Sifter, ash, A. Manzo 881,601 

Sign, illuminated, J. W. Ellis 881,390 

Sign receptacle, electrical, F. J. Russell... 881,344 

Signal device, electric, E. Schermerhorn. . . 881,264 

Signaling apparatus, W. T. Stanworth 881,734 

Skewer and bearing therefor, R. Schofield.. 881,202 

Skirt marker, I. H. Peck 881,484 

Slat-weaving machine, H. W. Carpenter.... 881,225 

Sled, logging, R. 6. Noyes 881 ,708 

Sled, motor, W. P. Eastwood 881,38? 

Sole pressing machine, B. F. Mayo 881,478 

Sound-recording apparatus, F. W. H. Clay. 881,664 

Sound reproducer, R. B. Smith 881 ,831 

Spark arrester, L. H. Starrett 881,735 

Spark plug, W. B. Hayden 881,684 

Speaking machine, C. L. Chisholm 881,546 

Speed mechanism, F. H. Hodgkins 881,122 

Stack-protecting apparatus, grain, J. P. A. 

Anderson 881 ,453 

Starch, apparatus for making thin boiling, 

_T. E. Breyer 881,105 

Starch, making thin boiling, T. E. Breyer. 881.104 

Stay roller, F. Shimerda 881,626 

Steam and hot water boiler formed of cir- 
cular sections, W. M. Mackay 881,137 

Steel or other metal wool, apparatus for 

manufacturing, IT. C. Gamage 881,852 

Steering wheel, R. W. Lowell 881,324 

Stencil and frame, R. S. Bolger 881,173. 881,174 

Stenciling machine, S. T. Smith, Jr 881,448 

Sterilizing, E. P. Beckwith 881,533 

Stop-motion, F. Ott 881.144 

Store service apparatus. I. W. Litchfield.. 881,699 

Stove ring, G. E. Palmer 881,199 

Stovepipe joint, 0. M. Cowles 881,378 

Strainer for coffee urns, G. Epstein 881,564 

Street indicator, automatic, Tighe & Cross. 881,503 

Street sweeper, J. H. Long 881,323 
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Classified Advertisements 

Advertising in this coiumn is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

A LARciE COMPANY IN ENGLAND is just market- 
ing a new improved mecbanical stoker andwater gas 
generator. Inventor has retained U. S. patent rights 
and wants partner to join bim in manufacturing it For 
particulars address Stoker, Box 773, New York City. 

GERMAN MECHANICIAN having two splendid in- 
ventions protected by U. S. patents, but no capital, 
wishes to interest capitalist to exploit same. For de- 
tails please write H. G., Box 773, New York. 

VENDING MACHINES FOR GDM AND SWEETS. 
Send for descriptive circular. Foreign rights for sale. 
For full particulars address S-D Machine Company, 
465 Greenwich Street, New York City. 



PATENTS FOR SALE. 

FOR SALE.— New type greatly improved street car 
fender. U. S. Patent 864, 647 and Canadian patent ap- 
plied for. Impossibleto injure person picked up by this 
fender. Address "Unhurt," Box773, New York. 



HELP WANTED. 



SALESMEN.— Positions open in all territories and 
lines. Experienced and inexperienced. Salaries $800 
to 15,000. Write to-day. Hapgoods, 305 Broadway, 
New York. 



EDUCATIONAL. 



LEARN TO MAKE PORTLAND CEMENT.— Blocks, 
white or any color : Waterproofing, Sidewalks, Bridge. 
Roof, Floor, Re-inforcements. Valuable Book, $1.00, 
Cement Instltu te, 806 Chestnut, St. Louis, Mo. 



AERONAUTICS. 

INSTRUCTION.-Three courses! Balloons, Dirigibles, 
Aviation, prepared by Lieut. C. Espitallier. French 
Army. A. C. Triuca, Director. Catalogue on request. 
International School Aeronautics, 2 East 29th Street, 
New York. Telephone 2515 Bryant, 

MALLET, Paris, Spherical Balloons and Dirigibles. 
Chauviere. Paris, Aeroplanes and Helicopteres. An- 
toinette Motors tor Aviation. Hue Aeronautical Sci- 
entific Instruments. American Representative: A. C. 
Triaca, 2 East 29th Street, N. Y. Tel. 2515 Bryant. 



MODEL WORKS. 



MODELS FOR LOCOMOTIVES, Cars and Rolling- 
stock. Models for Buildings, Bridges, and Inventors. 
Models for Training Schools, Plastic Maps, etc. Made 
correctly to scale from plans and sketches by American 
Model Works, 2238 Shelby. Indianapolis, Ind., U. S. A. 



BOOKS AND MAGAZINES. 

ELECTRICIAN-AND MECH A NIC-Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanical drawing, using tools, furniture construction, 
boat building, ail kinds of mechanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. S. A. Sampson Pub. t'o., 6Beacon St., Boston, Mass. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in'Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenup, Boston, Mass. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. The editors of each now join in making 
a magazine which should be in the hands of every pho- 
tographer, professional or amateur. 15 cents monthly, 
$1.50 per year. Three specimen copies tor a quarter. 
Am. Photographic Pub. Co.. 361 Broadway, New York. 



GRE-SOLVENT. 



GRE-SOLVENT instantly dissolves Machine-grease, 
Paint, Ink, etc., from hands. Beneficial to skin. Sells 
like wildfire to every mechanic. Agents wanted. Big 
profits. Free sample. Do it now. Utility Co., 646 W. 
44th St., N. Y. City. 



OLD COINS AND STAMPS. 

$5.75 PAID FOR Rare Date 1853 Quarters. Keep all 
money coined before 1875 and send 10c. at once for a set 
of two coin and stamp value books, size 4x7. It may 
mean your fortune. C. W. Clarke & Co,, Le Roy, N. Y. 



String instruments, resonant box of, G. 

Somerville 881 ,206 

Stuffing box with reversible gland, G. S. 

Power 881,867 

Stump and root puller, C. Bittner 881,657 

Submerged bodies, apparatus for examining, 

D. Pepin, Sr 881,148 

Sulfuric anhydrid, catalytic apparatus for 
making, Eschellmann & Harmuth, re- 
issue 12,759 

Sunshade, W. L. Ridout 881,720 

Suspenders, M. Neima 881,482 

Swinging gate, W. J. Knutzen 881,413 

Swingletrees to doubletrees, means for at- 
taching, J. I.orenz 881,423 

Switch lever lock, F. W. Moore 881,703 

Table. See Extension table. 

Table and fitting stand, combination, J. 

M. Acheson 881 ,278 

Table locking device, extension, W. M. Jost 881,245 

Table support, V. C. Luppert 881,190 

Talking machino, T. Kraemer 881,322 

Talking machine needle, G. Konigstein 881,594 

Talking machine stylus, S. Goldfaden 881,792 

Tank gage, G. E. Musgrove 881,607 

Tank heater, A. W. Van Rinsum 881,362 

Telephone boxes and the like, coin-controlled 

mechanism for, F. X. Bee 881,652 

Telephone cut-out, E. W. Smith 881,628 

Telephone receiver, H. G. Pape 881,712 

Telephone relay, C. W. Underwood 881,360 

Telephone switch, A. N. Wright 881,878 

Telephone calls, apparatus for registering, 

C. W. Sharer 881,447 

Telescopes, mounting of sighting, H. Jacob. 881,590 

Tennis racket, Thompson & Mitchell 881,266 

Thermostat, F. P. Butman 881,847 

Thread-cutting device, G. A. Smith 881,449 

Threading tool, H. Jansen 881,406 

Threshing machine cylinder, A. II. Berg... 881,292 
Threshing machine feeding mechanism, 

automatic, G. O. Appel 881,839 

Time movements, electric escapement for, 

C. F. Hollister 881,404 

Time recorder, workman's, C. T. Hawley, 

reissue 12,761 

Tire case, A. H. Kinder. 881.411 

Tire protector, H. M. Bradley 881,768 

Tire, vehicle wheel, T. A. Silverwood 881,728 

Tire wire pulling machine. J. A. Barbrake. 881.651 

Tobacco cutter, Teasley & Van 881,357 

Tobacco leaves, machine for stringing up, 

0, & A. Graf 881,573 



Tobacco moistener, J. P. Gates 881,790 

Tool, flexibly supported, T. Nichols 881,865 

Tool wrench, combination, A. Partin 881,713 

Toy bank, A. E. Jacobs 881,589 

Toy, detonating, T. E. Mitchell 881,702 

Trace carrier, A B. Meinhardt 881,814 

Trace holder, H. A. Blerley 881,655 

Track sanding device, E. J. Anderson 881,452 

Track system, transfer, G. P. Baldwin.... 881,454 

Tracker bar, Hattemer & Kuhla 881.317 

Training string connector, O. M. Knox 881,593 

Trains, means for transferring passengers 

and the like to and from moving, F. 

H. Cook 881 ,377 

Tricycle, N. Larson 881.808 

Trimming machine, J. R. Welch 881,213 

Trolley, C. Ilarkness 881.470 

Trolley pole controller, Traxler & Lineback, 881,359 
Trolley wheel placing device, H. G. Husted 881.587 

Truck bolster, Blanchard & Foote 881.220 

Truck, car, A. E. Ostrander 881.612 

Truck frame. J. M. Rohlflng 881.721 

Truss pad, E. R. Bathrlck 881,218,881.219 

Tube cutter, Thomas & Blackwell 881,358 

Turbine brake, elastic fluid, W. L. R. 

Emmet 881.563 

Turbine, elastic fluid, R. H. Rice 881,870 

Turbine governing mechanism, J. G. Callan 881,544 
Turbine governing mechanism, R. II. Rice. 881,869 

Turbine motor, A. Jude 881,474 

Turbine, steam, J. Stumpf 881, 633 

Turbines, guide blade and vane for, A. 

Jude 881,409 

Turpentine from wood, extracting, J. G. 

Gardner 881 ,787 

Type bar holder, metal, J. S. Duncan 881.467 

Typewriter, C. Booth 881 ,459 

Typewriter, P. Grutzmann 881.795 

Typewriter liner, C. M. Sorensen 881,631 

Typewriter paner feed attachment, B. F. 

Hutches, Jr 881.126 

Typewriting machine, A. F. Smith 881.205 

Typewriting machine, F. A. Young 881.275 

Typewriting machine, Z. G. Sholes 881,350 

Umbrella, folding, H. P. Petersen 881,825 

Umbrella runner, R. Suter 881.634 

Vacuum pan, A. P. Smith 881,351 

Valve, J. D. MacLachlan 881,191 

Valve, G. Fusch 881 ,234 

Valve, D. B. Hoffner 881.687 

Valve, automatic time, A. A. Shingleton. . . 881.349 

Valve, distributing, Lentz & Volt 881,863 

Valve for compressors, blowing engines, 

and the like, annular, J. A. Willaredt. 881,516 
Valve for turbines, regulating, R. II. Rice. 881.871 

Valve gear, C. C. Vinson 881.748 

Valve gear for steam engines, A. D. Baker 881,286 
Valve mechanism for steam engines, throt- 
tle, G. B. Petsche 881,485, 881,486 

Valve stem and tire deflation alarm, A. 

E. Kay 881.410 

Valve, water relief, G. W. Day 881,848 

Valves, mechanism for operating indicators 

for hydraulic, G. W. Knight . . . . 881,412 

Vapor conductors, exhausting, A. M. Jaek- 

son 881,588 

Vegetable cutter, A. Bronson 881.106 

Vehicle clip. F. E. Wilcox 881,754 

Vehicle shafts and tongues, antirattler for, 

S. M. Dorrls 881 .309 

Vehicle spring, J. S. Clark 881 .773 

Vehicle wheel, G. Jones 881 .693 

Vessel coaling apparatus, L. A. De Mayo.. 881,429 
Vessel unloading apparatus, A. Schwartz. 

881.446, 881,874 
Vessels, coating the surfaces of, W. Acker- 

mann 881 ,759 

Violin mute, J. Mitchell 881,480 

Wagon raiser, A. C. Houslnger 881,240 

Wagon springs, device for the relief of, 

W. Maybach 881 .252 

Wardrobe appliance, combined, Morrison & 

Benson 881 ,818 

Wardrobe or safe, A. L. Ellison 881,673 

Washboiler, I. B. Parsons 881.335 

Washing machine, C. A. Dodge 881,382 

Watch, W. E. Porter 881,440 

Watches, pocket attachment for. F. Kraw- 

czyk 881 ,415 

Water closet cistern. J. R. JTall 881,680 

Water for irrigating and other purposes, 

device for controlling a supply of, R. 

G. Kennedy 881,804 

Water gate, E. E. Izer 881,692 

Water motor, F. Breitenstein 881,222 

Weaner, calf, C. E. Iloppenrath 881,405 

Weather strip. W. Van Horn 881,361 

Well packet, L. E. Robinson 881,154 

Wheel. See Fifth-wheel. 

Wheels, bolt tightener and cutter for, B. 

M. Nation 881,140 

Whip socket, L. Setzer 881,203 

Winding machine, S. W. Wardwell .881,210, 881,211 

Winding machine reel.C. W. Pilscheur 881,149 

Window frame and sash. T. A. Hodgson.. 881.239 
Window or like screen, C. C. Armstrong... 881,282 
Window or shutter operating device, A. K. 

Lovell 881,477 

Window protective shield, A. Benner- 

scheidt 881 ,455 

Window screen, roller, C. J. Wallen 881,507 

Wire, apparatus for maintaining the ten- 
sion of a moving, R. E. Manley 881,812 

Wire clamp or grip, J. H. Eubank 881.311 

Wire grip, J T. Gardner 881,853 

Wood molding machine, F. D. Green 881,793 

Woven fabric, double-faced, J. C. Earn- 

shaw 881 ,386 

Wrench, n. D. Sargent 881.346 

Wrench, F. E. Rosekelly 881.620 

Wrench, A. C. Smith 881,627 

Yarn and textile goods, machine for dry- 
ing, A. N. Marr 881,602 

Zinc retort residues, treating, G. Stolzen- 

wald 881 ,355 

DESIGNS. 

Dish or similar article, covered, C. J. 

Ahrenfeldt 39,179 

Fabric, pile, F. E. Kip 39,193 

Glass, plate, Brogan & Malloch 39,185 

Glass shade or ball, R. T. Cordeau.. 39,182 39.183 

Glas3 shade or globe, M. W. Gleason 39.180 

Glass shade or globe, P. Schilling 39.181 

Lace, Levers, C. W. Birkin 39,188 to 39.192 

Lamp, gas, A. Rector 39,184 

Plate or similar article, C. J. Ahrenfeldt, 

39,176 to 39.178 

Radiator, automatic, C. Schmidt 36,187 

Sign, electrically illuminated, F. W. Lord.. 39,186 



TRADE MARKS. 

Ammonia preparations, G. F. Sutton Sons & 

Co 68,087 

Anchovies, Aktiebolaget Sveriges Forenade 

Konservfabriker 68,130 

Baking powder, Independent Baking Powder 

Co 68,086 

Beer, Mathie Brewing Co > 68,163 

Beverage, alcoholic, E. Gonzalez P 68,160 

Boots and shoes, Brockton Co-Operative 

Boot and Shoe Co 68,167 

Boots and shoes, leather, Beasley -Hnrwood 

Shoe Co 68,181,68,182 

Boots, shoes, and slippers, leather, IT. H. 

Roosa 68,175 

Bread, crackers, and cake, Austin Biscuit 

Co 68,131 

Bread, rye, C. J. Biehle 68,158 

Brewers' wet and dried grains, Farmers' 

Feed Co 68.084 

Butter, H. H. Brown 68.132 

Canned salmon, Columbia Canning Co 68,133 

Canned salmon, Kelley-Clarke Co. .68,140 to 68,149 

Chemical, certain. H. A. Metz & Co 68,085 

Chemicals, certain, Farbenfabriken of Elber- 

feld Co 68.188 

Cigars, M. Stanicek 68,196 

Clocks, Ashcroft Manufacturing Co 68,180 

Cocks, valves, faucets, and strainers. Homer 

Brass Works 68,096 

Cocktails, Cook & Bernheimer Co 68,159 

Coffee, J. A. Folger & Co 68,138 

Coffee and tea, McCord Brady Co 68,151 

Corsets, Manufactures Royales de Corsets P. 

D. (Soeiete Anonyme) 68.171, 68,172 

Corsets, R & G Corset Co 68,193 



ZEROLEH 



BMMiaw 




Keep Your Spark Plugs Clean 

Zebolene, the non-garbonizing- oil, ends all the troubles of carbon, 
frost and friction in gasoline engine lubrication. Gives perfect lub- 
rication in any gasoline engine, regardless of type or temperature. 
This oil is produced in only one place. 



ZERDLEHE^wOIL 

leaves practically no carbon deposit, and "works" with absolute uniformity 
In zero weather or mMsummerheat. Putup lnsealedcans with patent spout 
that prevents can being- refilled. Remember the label shown In cut, and the 
non-refilling' feature which prevents substitution of Inferior oils. Zerolene 
is also put up in barrels for the garage trade. Sold by dealers everywhere, 

STANDARD OIL COMPANY 

(Incorporated) 



Marine Channel Lighting 

Pilot Charges Saved 

Dion Submarine Lighting System 




Thick Weather, 

Fog, 

Darkness 

No Longer Feared. 

DION 

SUBMARINE 

LIGHTING 

SYSTEM 

Means great saving 

in time and 

money for all marine 

and 

inland waterways. 



Low cost of installation and operation assured. 

HARBOR PROTECTION IN WAR 

is guaranteed at low cost by this revolutionary system. 

Foreign patents may be negotiated for by duly authorized parties. 
Correspondence invited from all interested in marine improvements. 

DION SUBMARINE LIGHT CO., Wilkes=Barre, Pa., U.S.A. 



■The Reliable Dayton Motor Car- 



PRICE 

$780 

Without 

Too 




The First Real Successor 
to the llorse 



Themotor car triumph of the day. Proved mechanical features found 

in no other car of carriage type. Expensive features of ordinary 

motor cars eliminated. Solid, rubber tires. Gives maximum service 

at the minimum of cost. Any speed up to 25 miles an hour, it is 

a practical ear I»r year-around service. A sensible car for sensible 

people and the first motor car to return a dollar's worth of service 

for every dollar of first cost and maintenance. Succeeds 

the horse; not the locomotive. Compare the Reliable 

Dayton point for point with other cars. 

Catalog: will be sent on request, 

RELIABLE DAYTON MOTOR CAR CO. 

Dept. 27, Chicago, III. 



The Latest and Beit A. W. FA B £ R. 

"CASTE££" 



Made of the purest uraphite in 16 de- 
grees of hardness, 6 B to 8il, of 
tlie utmost delicacy of 
tone, permanency, dur- 
ability and intensity of 
col*r. 




DRAWING 
PENCILS 



They take the finest point obtainable of 
any lead pencil, are least liable to wear 
therefore more lasting than any others. 

Sold by all stationers and dealers in arlists' materials. Sample sent to 
all parties interested on receipt of 10 cents In postage stamps. 

FABER, ■ ■ 49 Picker-son Street, Newark. New Jersey 



How to Build a Hydroplane Gliding Boat 

A simply- worded, clear description of the construction of the hull of a hydroplane 
gliding motor-boat is published in Scientific American Supplement 1641. Working 
drawings giving full dimensions accompany the description. 

The boat is easily built and wonderfully fast. Price of SuPPUtMBNT 1641 ten 
cents by mail. 

Order from your newsdealer or from 

MUNN & COMPANY, 361 Broadway, New York 



March 21, 1908. 



Scientific American, 



21S 



"Get Then 

at a price to suit 
you direct for a 

BLACK 

MOTOR BUGGY 

Built for country roads, hills i 
mud. Engine — 10 H. P., 2 cylinders, air cooleo.w 
chain drive rear wheels, double brake. Speed 2 to^L 
25m.perhr — 30 miles on 1 gal. of gasoline. Highest^ 
quality finish, workmanship and materials. Abso-^ 
lutely safe and reliable. Write tor Book No. A- 227 _ 
BLACK MFC. CO.. 124 E.Ohio St.. Chicago, 111* 





$65.00 



Special Engine Offer 

I Here is an engine we Know 
lis all right. The "Brooks 
: Special" has copper water 
jacket, complete marine 
and electrical equipment, 
ready to install. Weight 
about 50 lbs., 3 H. P. 
Will supply this engine, together with 
special is}4 foot knock=down launch frame, 
built especially for it, for $70.00. 

Don't buy before you investigate this. Send for our 
engine catalogue — it's free. Save money by getting our 
special low combination prices on all sizes of engines and 
boat frames, when purchased together. 

Brooks Mfg. Co., 403 Ship St., Saginaw, Mich. 

Originators of the Pattern System of Boat Building. 



BIKE T MOTORCYCLE 

Without altering the frame and at 

tittle cost by attaching the 1908 new 

Erie '2 II. P. Attachment. 

This includes all parts so that any 
one can make n strong up-to-date 
machine that will climb steep hills. 
Sam pie sold at cost to introduce it. 
Said ic. in stamps for attachment 
Catalog A or Motorcycle Catalog B. 

MOTORCYCLISTS lamps' fo" 

_ book on the care of Motorcycles. 
State make of your machine for ace. prices. 

Btotorerele Equipment Co., Hiimmnndsport, N. Y. 




The Motorcycle That Makes Good 



t that the cost of repairs 
on biiycle ; rides with an 
Inntes all jolting and ;jar- 



THE MERKEL is so well 
hardly exceeds that of a co 
easy spving that practically i 

ring; is so adjusted that the ruler can troin tne Dannie 
cj lutely control it at all times ; .irol h:isa ball bearing 
3 H. P. motor, wnich may be had «iih magneto ignition. 
If you are looking for that kind of a machine, yon should 
investigate the 190-s Merkel. Tts record tells the story. 
Writ* its for .tn account of what the Merkel' is doing at 
the various motorcycle contests. 

But it h as a practical, every-day machine (hat we are 
must enthusiastic about the Merkel. Safe, economical and 
comfortable, it fills the needs of the motorcyclist who wants 
his money's worth. 

Write for our catalogue— we send it free. 

MERKEL MOTOR CO. 

1128 26th Ave., Milwaukee, Wis. 




The Murray Vehicles 

Not too costly — not too cheap. A com- 
bination of style, strength, durability — 
produced from best grade of raw ma- 
terials by craitsmen of highest order — 
under direction of the Murray regime 
— and sold at prices ,,„ »,„ that sell them. 

A Murray Creation 

Price $63.00 

Any responsible 
person can order 
and test Murray 
Vehicles thor- 
oughly before 
paying one pen- 
ny, or obligating 
himself, in any way — the only fair way. Our illustrated 
Catalogue No. 17, free for the asking, shows our com- 
plete line of Buggies. Road Wagons, Stanhopes, Con- 
cords, Phaetons, Traps, Surrays, Carriages, Pony 
Vehicles, Grocery Wagons, Laundry Wagons, Passenger 
and Farm Wagons, Busses, Harness and Saddles. 

WILBER H. HURRAY MFG. CO., Cincinnati, Ohio. 






JAGER Marine 
^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes 3 to 60 b. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 




?8u USE GRINDSTONES P 

[f so we can suppiy you. All sizes 
mourned and unitioiinieil, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue " I." 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



Cream, toilet, J. 51. Tobln 68,126 

Dental rubber, E. Doherty 68,187 

Disinfectants, H. Erric 68,083 

Electrical supplies, certain, Ohio Brass Co.. 68,192 

Ergot substitute, E. Merck 68,111 

Felt, paper, and asbestos roofings and pipe 

covering, H. W. Johns-Manville Co 08,137 

Fertilizers, Virginia-Carolina Chemical Co., 

68,100 to 68,105 

Flour, wheat. J. V. Johnson Milling Co 68,139 

Flours, wheat, Globe Milling Co 68,136 

Forks and hoes, Withington & Cooley Manu- 
facturing Co 68,157 

Gage boards and frames, wooden, Ashcroft 

Manufacturing Co 68,091 

Garment supporters, Venus Manufacturing 

Co 68.197 

Guns, shot, Norvell-Shapleigh Hardware Co. 68,123 

Hair goods, A. Simonson 68.176 

Hair remover, S. 51^ Turrill 68,127 

Hollow ware, enameled steel, Jacob J. Voll- 

rath Manufacturing Co 68,008 

Insecticides and disinfectants. United Incu- 
bator and Poultry Manufacturing Co., 

. 68,088, 68,099 
Jewelry and certain precious metal ware, 

Clarence Linz Co 68,184 

Knitted underwear, men's, Roxford Knitting 

Co 68.195 

Lamps and stoves, certain, A. Meenen, 

Spezlalhaus fur Sprritusbeleuchtung 68.179 

Lard substitutes, Sherman Cotton Oil Pro- 
vision Co 68,154 10 68,156 

Matches. .Tonkopings och Vulcans Tandsticks- 

fabriksaktiebolag 68,121 

Mattresses, pillows, lounges, and davenports. 

certain, J. C. Hirschman Co 68,108 

Medicinal preparation. Morris Pharmacal Com- 
pany of New York 68,112 

Medicinal preparations, certain, John *tt'veth 

& Bro 68.109, 68,110 

Medicinal preparations, certain, Home Rem- 
edy Co 68,120 

Medicine for the kidneys and urinary or- 
gans, Clnflin Chemical Co 68,106 

Medicines for birds and fowls, certain, 
United Incubator and Poultry Supply 

Manufacturing Co 68,128 

Metals, certain, Homer Brass Works 67,097 

Mince meat, canned fruits, and vegetables, 

De Witt Grocery Co 68,134 

Neckties, II. C. Cobn & Co 68.186 

Xitro-oxidizing agent. Nitrox Chemical Co.. 68,113 
Oil userl in foods, animal. New York Butch- 
ers' Dressed Meat Co 68.152 

Ointments, J. C. F. Woodworth 68,090 

Overalls, .lumpers, trousers. and dress 

shirts, American Manufacturing Co 68,178 

Painters' materials, certain, Metropolitan 

Paint and Varnish Co 68,173 

Painters' materials, certain, Cleveland Var- 
nish Co 68,185 

Paper-makers' supplies, M Gottesman & Son 68.190 

Potato diggers. A. B. Farquhar Co 68.081 

Powders, teething, C. J. Mnffett 68,118 

Railway signal and switch apparatus, W. R. 

Sykes Interlocking Signal Co 68,129 

Remedy, certain. L. Lloyd 68,122 

Remedy, corn and bunion, L. S. Couplin.... 68,107 

Roasters, metal. Republic Hardware Co 68.099 

Rubber goods, certain, Hood Rubber Co 6S.168 

Salve, G. F. Smith 38,116 

Salves, ointments, and powders, foot, J. A. 

Savage 68,115 

Sardines packed in oil. Dodge & Starkel.... 68,135 

Sauce, Lea & Perrins 68,150 

Sauces, Soars & Dickerson 68,153 

Seat pads, J. A. Throckmorton 68,177 

Skate attachments, F. D. Kees Manufactur- 
ing Co 68,170 

Soap, medicinal and toilet, Robinson Bros. 

& Co. 68.194 

Soaps, M. Feigl 68,189 

Soldering metal, II. L. Conde 68,093 

Starch and blue, H. Becker 68,082 

Steel, certain, Cammell Laird & Co 68,092 

Stoves and ranges, Bridge & Beach Manu- 
facturing Co , 68,183 

Stoves and stove parts, Reading Stove 

Works, Orr Painter & Co 68,174 

Straw fiber or cellulose, National Straw Pulp 

Co 68,191 

Syringes and surgical Irrigators, IT. A. Kay- 

san 68,169 

Telephonic appliances, apparatus, and parts 
theerof, National Engineering Corpora- 
tion 68,200 

Toilet preparations, certain. United Drug Co. 68,117 
Toilet preparations, certain, George A. 

Schmidt Co 68.119 

Tonic for the blood, liquid, W. Southworth. 68.125 

Tonics, skin, B. Rochow 68,114 

Velveteens, Mechanische Weberei Zu Linden. 68,199 
Water closet seats and tanks, W. neap & 

Sons 68.094, 68,095 

Whips, whip stocks, and lashes, Warren 

Featherbone Co 68.198 

Whisky, C. Person's Sons 68.164 

Whisky. N. G. Williams 68,166 

Whisky, pure rye, Sunny Side Distilling Co. 68,165 
Whisky, rye and ( malt, Gottsehalk Company 

of Baltimore City 68,161, 68,162 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest clr- 
culation of any scientific Journal. Terms, $3 a 
year: four months, fL Sold by all newsdealers. 

MUNN £Co. 36 ""^ New York 

Branch Office. 625 IT St.. Washington. D. C. 



LABELS. 

"Affinity Puzzle," for puzzles, Ilulsizer Co. 14,088 

"Aragum Paste," for a paste for confec- 
tioners and bakers. A. S. Burgess 14,082 

*'C. Grande's La Prima Vera," for cigars, 

C. Grande 14,075 

"Cable Piano Polish," for furniture polish. 

Dr. J. W. Chiles & Co 14,087 

"Colgate & Co.'s Antiseptic Dental Cream," 
for antiseptic dental cream, Colgate & 
Co 14,084 

''Colgate's Dental Cream," for dental cream, 

Colgate & Co 14.08.T 

"Lehealol Soap," for soap, L-ehoalol Co 14.085 

"Lewis' Tea," for tea. George Lewis & Co. 14,078 

"Murray's Diamond Cleanser The House- 
keeper's Friend," for cleansing com- 
pounds, Murray Manufacturing Co 14,086 

"Schooner Brew," for a non-alcoholic bever- 
age, A. D. Lewis 14,077 

"Stag Bottled Beer," for beer, Western 

Brewery Co 14,076 

"Sunflower," for creamery butter, A, S. 

Kininmonth & Co 14,0S1 

"Towle's Circus Brand," for syrup, Towle 

Maple Syrup Co 14,079 

"Tulip Evaporated Milk," for milk which 
has been condensed by evaporation, Elgin 
Milk and Cream Co 14,080 

PRINTS. 

"Cox's Gelatine," for gelatine. Ward & 

Gow 2,235 

''Fashions for 1008," for wash fabrics, 

American Printing Co 2,236 

"Men'8 and Boys' Apparel." for men's and 

boys' apparel, II. C. Lytton 2,237 

"The Atchison Au Tra Kar," for a self- 
propelling car adapted for use in work- 
ing upon tracks of railroads, II. W. 
Jacobs 2,238 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further .particulars 
address Munn & Co., 361 Broadway, New York. 




TRY IT YOURSELF 

FIVE DAYS FREE 



This simple, practical, accu 
rate computer costs only a fr.ic 
tioD of the price of key machine! 
and rloK tverything they d< 



except print. 



THE RAPID 
*k COMPUTER 

^ VV Adding Machine 

worts right on the books or on the 
desk. It's a wonder as a time-saver :tnd 
resu It-Better. Capacity, $9,999,999.99. 

If it doesn't " make good," you're noth- 
ing out. May we send it ! Postal us for l^ree Catalog, 

THE RAPID COMPUTER CO. 
283 Lake Shore Road, Benton Harbor, Mich. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE AMI STAMPING CO. 

1>"0 Hamilton St., Clrvclund, <». 



m 



u'-VJqllliyi Corliss Engines, Brewers' 

and Buffers' Machinery. THE VILTKR 

M KG. CO., 899 ClintoD St., Milwaukee, Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



w% W T T^ T^ WT> ^3 Expert Manufacturers 

g\ \J O O lis XV* Fine Jobbing Work 

PARKER, STEARNS & CO., 228.229 South Street. New York 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St, NY. 



ELECTRIC GOO I> S.-Bie: Cat. 3 cts. 
Agents. Ohio Electric Works. Cleveland, O. 



Our expert mechanics are 

" UR TO THE MINUTE " 

Your problems quickly solved. Let us make your 
models, or special devices in Metal. 

Newark General Manufacturing Co., 34 Mechanic St., Newark, N. J. 



•CHICAGO MODEL WORKS 

/79£. MAD/SON S T CHWAaO. ILL 



DRYING MACHINES 



For all kinds of ffran. 
ular materials. S. E 
Worrell, Haunibal.Mo. 



DIE 
WORK 



SPECIAL. 
TOOLS 



MODELS 
NOVELTIES 



work I Tools novelties 

Exiv-vtniftutal Work fni' Tmctitni-s 
II. TURJVEK TOOL CO., 315 S. Clinton St,. CMcngo 



Magical Apparatus. 

Grand Book Catalogue. Over 700 eneravmgs 
25c. Parlor Tricks Catalogue, free. 
MAKTIXKA & CO.. Mfrs.. 493 Sixth Ave., New York 



The Sherlock Holmes Pipe 



The Sherlock Holmes Pipe abso 
lutely removes every trace of 
nicotine bite from tobacco, ' 

Look at 

the construc- 

tion of The 



By destroying the strong, 

* , It brings out 



rank e)ements ; 
all the natural, delicate ... . 
grance of tobacco, besides 
giving you a cooler, clean- 
er, sweeter smoke than ' 
you ever thought 




lerlock Holme* 

pipe. See that 
inner tobacco 
owl, that simple 
spring which holds it 
firmly in position. 
Now follow the course 
of the smoke through 
perforated bottom of 
the inner bowl into the nic- 
otine well, where every bit of 
ie poisonous nicotine isdeposited. 

/^ Then through the by-pass, over the 
^^m^K^^' saliva well and through the stem to 
Ho Nicotine you — cool, clean, sweet and rraprrant. 
can get Every annoyance of the ordinary 
past here. pipe is removed. Nothing hut abso- 
| lutely pure smoke can enter your 

mouth with all the "bite "taken away. 
The Sherlock Holmes Is no heavier than an ordi- 
nary street pipe. It Is made or Genuine French Briar, 
beautiful in appearance and perfect In balance. 

trUAUANTEK: IC your dealer does not handle 
The Sherlock Jlolmea, order direct from us. Smoke 
tha pipe a week. If not perfectly satisfactory in every 
way we will refund your money without a murmur. 
You run absolutely no risk. Order today, now, before 
you forget it. 

First Quality, French Briar, rubber bit, nickel cap, $I.SO 
Extra Quality, French Briar, rubber bit, silver cap, 2. SO 
Selected French Briar, rubberbit, silver cap, incase, 3.50 
Choicest Natural Briar, amber bit. silver cap, incase, S.00 
Illustrated Pipe Bonk free for the asking. 

R. H. SHERLOCK CO. 

^927 Security Building, ■ CHICAOO. ILL.^ 



SEALED PROPOSALS. 

SEALED PROPOSALS will be received at the office 
of the l^ight-Houae Engineer, Tompkinsville, N. Y., 
until 1 o'clock P. M., Murch '28, 1908, and then opened, 
for the erection of a keeper's dwelling at Stonington 
Breakwater Lieht-Station, Conn., in accordance with 
specification, copies of which, with blank proposals and 
other information, may he had upon application to the 
Light-House Engineer, Tompkinsville, N. Y. 



SEALED PROPOSALS will be received at the office 
of the Light-House Engineer, Tompkinsville, N. Y., 
until 1 o'clock P. M.. Apr. 1, I9t<8, and then opened, for 
furnishing and setting a boiler and for repairs to ma- 
chinery and hull of the United States Light- House 
Tender Iris in accordance with specifications, copies of 
which, with blank proposals and other information, may 
be had upon application to the Light-Honae Engineer, 
Tompkinsville, N. Y. The right is reserved to reject 
any and all bids, and to waive any defects. 



KUHLMAN TRANSFORMERS 

Quality always. Single and 3-phase. Prompt delivery. 

KUHLMAN ELECTRIC CO. ELKHART. IND. 



VENTRILOQUISM 

learned by any Man or Boy at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

«. A. Smith, Room 678, 3040 Knoxvllle Ave., 1'eorio, 111. 



"'SCHWERDTLE STAMP CO. 

I Steel stamps, letters a, figures. 

BRIDGEPORT CONN. 



Model Mnchino and Electrical Work 
C. TIETZIUXX, IDS Eleventh Avenue, Ion; Island Ci 




FREE Squb 



908 ■» m.m.mjmJ Book 

Howte make money breeding Squnbs 
PLYMOUTH It0( k UOUAITCO, 361 Howard 81, Melrose, Mass, 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and,hoist 

direct from teams. Saves handling at less expense. 

Manfd. by VOLNEY W. MASON & CO., Inc. 

Providence, K. I., U. 1$. A. 



I NVENTORS, 
MANUFACTURERS 
LET us 

FIGURE 



. „„.L TOOLS-DIES' 

JETAL SPECIALTIES- 

METAL NOVELTY WORKS C° B5-9I W. LftKE ST.CHICAGO 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for ^^ [— p [— |~~ 
low estimate and best expert advice I I V C C_ 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 




NOVELTIES & PATENTED ARTICLES 

MUNUFSCTURED by contract, punching dies, special machinery. 
E.KONIGSLOW STAMPING S TOOL WORKS, Cleveland. 0. 



c 



riirilT nnni/D HowloUw Portland Cement 

tlflCNl iSUUIVO* 50c.-, Cement Sidewalk Con. 

struction, 50c; Reinforced Concrete Construction, $2. 50 ; Hoi, 

low Concrete Block Building Construction, 50c. Sent postpaid^ 

EMENT AND ENGINEERING NEWS, Chicago, III. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement. 1615, 
A. Krederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins* article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, " Hnw to Construct a 100-IHile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



Scientific American Index 

nu^-^ - .. .- -— ^ | of Manufacturers 



Scientific American 
Index 

of Manufacturers 




"Who It Who" Jmaag American Maiufncla 

First "Edition IS,000 Copies 



NEWLY REVISED EDITION of 1908 
64- PAGES, 2500 ENTRIES, FREE 

SOME ten years ago the publishers of the 
Scientific American issued an 

index of leading manufacturers. This 
book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in- 
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 15,000 
copies, so that early application is necessary. 



MUNN & CO., PublisHers Scientific American 
Office 361 Broad^way, New YorK 



DON'T BUY GASOLINE ENGINES 



alcohol engine, superior to any one-cylinder engine; revolutionizing power. 

Quickly, eaBily started. Vibration practically ov 

TH£ TEMPLE PUHP CO., Mfr« 



Less to Buy —Less to Run. QuickC 
engine. Send for Catalogue. 



UNTIL YOU INVESTIGATE 
THE MASTER WORKMAN," 

_ two-cylinder gasoline, kerosene or 
Its weight and bulk are half that of Bingie cylinder engines, with greater durability Costa 
Vibration practically overcome. Cheaply mounted on any wagon. It Is a combination portable, stationary or traction 
Meagher and lath HU., Chicago. THIS IS OUR FIFTY-FIFTH YEAR. 



2l6 



Scientific American. 



March 21, 1908. 




We request 
manufactu rers, 
inventors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber.' 

A full line of 
Mechanical Rub- 
ber Goods of 
every description. 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 

Spaces in Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9f & 93 Chambers Street, New York 



Scales: 



. All varieties at lowest prices. Best Railroad 
I Track and Wagon or Stock Scales made. 
I Also 1000 useful articles, including Safes, 
• Sewing Machines, Bicycles, Toe-In, etc. Save 
Money. Lists Free. Chicago Scale Co., Chicago, 111. 



LEARN TO BE 




A WATCHMAKER 

Bradley Polytechnic Institute 

Hor»lo<jical Department 
Peoria, Illinois 

Formerly P;ir<ons H or •logical Inst. 

Largest and Host Watch School 

in America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, •ptics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catatojr of Information. 



A Profitable Business 



laps' 



lit man or woman of intelligence 



Moving Pictuie Machine 

The investment is small and enter, 
tam merits can be given in halls, 
Bchoola, churches, etc., at very lit- 
tle expense. This is one of tl 
most popular tonus of amuseme 
and a good machine assures a 
profitable business. We fur 
nish tu 1 1 instructions— no ex- 
perience is necessary. Our 
machines are reliable — prices 
right. Don't buy until you 
have had our tree cat-alog. 




Kleine Optical Co. .f&SHK SS'uSa 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



City Conveniences in Country Homes 



All the comforts of h*t 
tunning water at the 
residents and farmers. 



sible for count 



Niagara Hydraulic Ram 

will pump water from any stream just where 
you want it. Cheaper than a gasoline engine 
or windmill. Write for booklet AA. and guar- 
anteed estimate. We furnish towers and tanks. 

NIAGARA HYDRAULIC ENGINE CO. 
14(1 Nassau St., N. Y. Factory, Chester, Fa- 



EFFICIENT POWERS 

THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 





I. II. C. GASOLINE ENGINES 
are built on strong, simple lines. Accessibility of parts, perfect 
control and operating economy are distinguishing features. These 
characteristics make I. H. C. engines unexcelled general purpose 
engines for shop, mill or factory use. Tney will alwa.vs develop 
the full rated horse power because they are tested at the factory 
and are not sent out until they deliver a large per cent in escess of 
their rating. Minimum fuel consumption is also insured by this 
factory test. 

Verticals in 2 and 3-horse power. 

Horizontals (Portable and Stationary) in 4, 6, 8, 10, 1?, 15 and 
20-ho-so power. 

Air Cooled Engiu>s in l-horse power. 

Stockscarried by I. H. C. local Hgenis Call on them or write 
the Home Office for catalogs and particulars. 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 

(Incorporated) 

^^^■■■Ifll 16 Harvester Ittiilding, Chicago, 111. 



Toledo f^^ p^^hiaUSA 



E. q^pahle & C8„! 19 Fulton St., N.Y. 

Jrt Q rawing instruments & M aterials 

Instruments repaired of any make oar specialty. 





The Howard Watch 



• n the matter of time every one defers to the man with 
the Howard, 

It's a fine thing to know what o'clock it is and not 
doubt your own timepiece because others fail to agree 
with it. 

One Howard will regulate an establishment. Let the 
Howard owner be ever so modest the watch soon gets a 
reputation for itself. 

When you pay for a Howard you are not paying for 
complications but for simplicity — the finest materials ever 
put into a watch— strong and clean as a racer — perfect ad- 
justment, freedom fr»m watch-i roubles. The H#\vahd is 
all watch — every pennyweight. 



The 6nest time-piece ever made for a man to carry in his 
pocket, Favored by scientists, technical men, railroad 
officials, business men who are watchwise. 

Show-cases and shop windows are full of watches, but you 
have to ask for a Howard. The output is limited; sale re- 
stricted to only the most reliable jewelers. The Howard 
dealer in every town is a good man to know. 

The price of each Howard watch — from the 17-jeweI, 
25-year filled cases at SI S, to the 23-jewel, extra heavy gold 
cases at $i50 — is fixed at the factory, and a printed ticket 
attached. 

Find the right jeweler in your locality and ask him to show 
you a Howard. 



Elbert Hubbard visited the home ofthe HO WA1 tl> Wntcli and wrote a book about It. If you'd like 
to raiid tli in little journey drop uu 11 posts*! card— licpt. P— we'll be glad to wend it to you. Al«o a little 
catalogue uml price list, with Illustrations actual size— of great value to the watch buyer. 

E. HOWARD WATCH COMPANY. Boston. Mass. 




Mullins Steel Boats Can't Sink 



—the fastest and safest boats built. Made of pressed steel plates, with air 

chambers in each end like a life boat, they are absolutely safe. Faster, 

lighter and more buoyant than wooden boats — practically indestructible — 

they don't leak, crack, dry out or wear out. and every boat is absolutely 

guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, etc. 

Send for catalog of Motor Boats — Marine Engines 

— Rotv Boats— Hunting and Fishing Boats. 

THE W. H. MULLINS COMPANY, L Franklin St., Salem, Ohio. 

HENRY C. SQUIRES SONS are General Agents in Greater New York and Long 

Island for Mullins Boats and Launches. Squires Building, 44 Cortlandt St., N. Y. 



3,000 Addresses An Hour 

5 CENTS PER IOOO BY USINC F. D. BELKNAP'S 

Rapid Addressing Machine 



Largest business concerns both 
here and abroad use this system 

The machine addresses all kinds of Mafl 
Matter. 

It is also furnished with an attachment which enables you to address 
in Duplicate, or in Triplicate for Billing purposes, special^ usefultoGas, 
Electric Companies, Water Works and other large Corporations, 

Low Cost The complete stencil, including the frame and nauie stenciled on the 
card, costs nnly K of a cent each. Original stencil can be used for a card index. 
Stencils are practically indestructible, one card giving 20,001) impressions. 

WE FURNISH A LIST OF ANY TRADE OR PROFESSION 

Send f»r Catalogue and complete information to 
RAPID ADDRESSING MACHINE COMPANY, 374 Broadway, New York, 




The 

Electric 
Washer 

YOU can now have all 
your washings done by 
Electricity. 

The "1900" Electric Self- 
Working Washer does the 
washing— and wrings the 
clothes. Any electric light 
current furnishes the power. 

Yon connect the washer 
just as you put an electric 
globe into its socket. Then 
to start the washer you turn 
on. the electricity. 

The water, and soap, and 
the motion of the tub do the 
washing. Andyourclothes 




30 Days' FREE Trial —Freight Prepaid 



are washed quicker and easier, and more thor- 
oughly and economically than you have ever 
had washing done before. This washer saves 
more than enough in a few months to pay its 
own cost, and then— if keeps right on saving. 

If you keep servants, they will stay with 
you contented, if you have a " 1900 " Electric 
Self- Working Washer to do the washing. 

Your servants will not have to dread wash- 
day drudgery. There won't be any discus- 
sion over the size of the washing. 

Laundry bills will be saved. 

Do not take our word for this. 

Let this Electric Washer sell itself to you. 

We will ship one of these '* 1900" Electric 
Self-Working Washers to any responsible 
party and prepay the freight. 



Take this washer and use It for four weeks. 

Wash laces with it. Wash your heaviest 
blankets and quilts. Wash rugs. 

Then — if you are not convinced that the 
washer is all we say— don't keep it. 

Just tell us you don't want the washer, and. 
that will settle the matter. We won't charge 
you anything for the use you have had of it. 

It costs you nothing. 

Let a '* 1900 " Electric Self -Working Washer 
shoulder the drudgery of '* Wash-Day"— save 
your clothes from wear and tear, and keep 
your servants contented. 

Ask for our Washer Book today. Address, 

The 1900 Washer Co..313fi Henry St., Bingham- 
ton.N. Y. (If youlivein Canada, write the 1900 
Waiker Co., 355 Yonge St., Toronto, Ont.) 



IT IS MANIFEST 

To any business man or accountant, after a five-minute ex- 
amination, that the Universal Adding and Listing Machine 
operates easiest, most conveniently and does the best work 
on account of having the register right above the keyboard in 
plain sight so you can tell at a glance if the machine is clear 
or how much has been accumulated; of having the carnage 
on top of the machine like it is on a typewriter where you 
can conveniently reach it; of having the paper roll handy to 
get at; of a paper feed that handles a single loose sheet or 
carbon copies and permits the roll paper to be pulled up and 
torn off properly without using both hands ; of a keyboard 
that restores when the handle is two-thirds of the way back 
so the operator doesn't have to wait to set up another item ; 
of being able to Jake a total or sub-total without waste of 
time and effort to pull the handle a blank stroke; of having 
totals and sub-totals always printed in red and of fixed 
alignment, accurate work, etc. 

In actual use the Universal is better than it looks, the key 
action is light, the lever pull is smooth and easy. It would 
help you on your work by adapting itself to your require- 
ments without changing your office or accounting methods. 

The Universal is made in many sizes and styles to suit the 
small merchant or the largest concern and can be had to 
operate by hand or electricity as desired. The Universal is 
sold absolutely on its merits, can be purchased for cash or on 
easy payments and is fully guaranteed. 

Just give us an idea about your class of work and let us 
tell you all about the Uni- 
versal it won't cost you /~/T\ 
anything and you ought to 
know about the most mod- 
ern Adding and Listing 
Machine made. 

ADDING MACHINE CO. 

3835 Laclede Ave. 
ST. LOUIS MO. 



Engineering News 

C9 (ILLUSTRATED-) <-^ 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 




Turco American 

GLASS PIP' 



The Pipe That Every 
Smoker Can Enjoy — 

Never bites smokes cool and sweet— free 
from offensive odors a scientific pipe. 

The outer bowl »f tough annealed glass, tlie 
tuner one of sweet meerschaum. Smoke is 
di awn through the vents of the inner bowl into 
the non-absorbent glass outer bowl, where 
nicotine ami other impurities are separated from 
it. The last whiff is sweet as the first. 
Easily Cleaned. Can never grow strong. 
- ^^BSSP*^ Smoke a week at our risk. Money 
refunded if not 
satisfied. Jn 
ordering, state 
straight or 
curved stem. 

Price $1.50, 

with case $2.00. 

Postpaid in U. S. 

and Canada. Foreign 

countries add postage. 

Send for Free Booklet, 

"History of Smoking. " 

TURCO AMERICAN PIPE CO. 

321 SouthAve., Rochester. N.Y. 

Nat'l Bank of Commerce, fUchestrr. 



^^■jh 



a 



Engineers and Prospectors 
Protect Your Feet! 

Dry and comfortable feet are essential 
for all those who work in the open air. 
Its all in the orthopedic cushion and 
in the waterproofing. Send today — now 
— for free catalogue. Everything in 
footwear for the sportsman, surveyor 
and engineer. Satisfaction guaranteed 

Send 35 cents for 8 ounce can of 

waterproofing. 

Wm. N Gokey Shoe Co., 19th St., Jamestown, N. Y. 





A MONEY MAKER 

Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO, 

615 N. 6th Street, Terre Haute. Ind. 




Build Your Own Small Engine 

We sell sets of castings up to 2 horse 
power. Also boilers, locomotives, gas 
engines, etc. 32-page catalogue for 10c. 
in stamps. This amount refunded on 
order amounting to $1.60 or over. Con- 
tractors for lisht machinery of every 
description. 

SIPP ELECTRIC AND MACHINE CO. 
Keene St.,'Paterson. N. J. 



3 to 5 



H. P. 




UNITED 



FG. 



^ftttle Slant 

Reliable, Reversible, Two Cycle. 
Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A3 is 
worth your having. 

Send 10 cents in stamps for our 
book entitled " Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor." 
CO., - - Detroit, Mich. 



FRENCH = GERMAN 
SPANISH - ITALIAN 

Spoken, Taught and Mast ered by the 

Langua.ge-Ph.one 
Method 

Combined with THE ROSENTHAL 

COMMON SENSE METHOD or 
Practical I.incruistrj' 

Send for testimonials 
and booklet. 

THE LANGUAGE-PHONE HETHOD 

891 Metropolis Bldg., Broadway and lfilh Street, New York 




^ .ll/BRlCATlsVo*;? 

Anything *;?a u 

I3-»I S.CLIMTON ST. 

Schbcs Lva cq HitSftf ms/k 



HEIMETOIL 



